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The Triple Helix Cambridge has published this special issue of our journal, The Science in Society Review, 
to celebrate the 800th Anniversary of the University of Cambridge. Written by students from Cambridge and 
across the world, this magazine aims to showcase some of Cambridge’s important scientific contributions 
to society. Given that there are currently over 35 scientific departments and institutions affiliated with the 
university, and the research undertaken here spans 800 years; a natural question arises. How can we possibly 

hope to cover these in forty-eight pages?

The answer is that we haven’t attempted to do so. The content in this journal has been driven by the 33 young 
student writers involved. They have had the opportunity to celebrate and explore the importance of these 
800 years in their own way, and we hope that each article reflects the enthusiasm of that individual towards 
their chosen topic. There is no doubt that the diverse interests of all 11,500 undergraduates here at Cambridge 
could have filled this magazine many thousands of times, and we regret that we can only offer a subset of 
these perspectives. However, the fact that Cambridge is this diverse, and that the areas of research that inspire 

students are so varied, is  an encouraging signal of the different visions that we have for own futures. 

When looking at science in society, there is a vast interface to explore. The magazine has independently evolved 
as a collection of focused articles from different departments of research; but it is worth remembering that 
every discovery mentioned here was the product of scientists engaging with each other, and of the interactions 
between people that Cambridge is so successful at fostering. Nonetheless, Cambridge does not own these 
achievements: the scientific community as a whole should feel proud of everything celebrated here. It is 
impossible to demarcate discoveries as stemming entirely from one source, and for each of the small number 
we have had space to describe, innumerable people will have contributed from across disciplines, departments 

and even eras of time.

This journal reflects upon Cambridge’s rich history of science and discovery, as well as looking forward to 
how current research may change society tomorrow; so we encourage you to read and explore. It is available 
free at over 105 locations around the university, will be given out at special Anniversary events and has been 
sent to many alumni around the world. It will also be available online at www.camtriplehelix.com, along with 

additional content, so that everyone can find out more about Cambridge’s 800th Anniversary celebrations. 

This project has been possible thanks to the generous support of the University of Cambridge 2009 Fund, and 
the much-appreciated contributions of numerous academics, students and University staff, who are too many 
to mention here. We would also like to thank the University offices and other organisations who have helped 
us to distribute this magazine as widely as possible and ensure that it is available to all who are interested.

With very best wishes, 

                                          Hannah Price                James Shepherd              Jenny Molloy
         Outgoing President         Founding President       Incoming President

      
The Triple Helix Cambridge

Foreword for the Cambridge 800th Anniversary Edition
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Message from Outgoing Chapter President
As I reflect on the year gone by, I am struck by how far we have come and 
now how many new keen faces surround us. Once againThe Triple Helix 
team has set itself many new goals and risen to each with enthusiasm, 
dedication and spirit. 

Michaelmas has seen our Science in Society lecture series of panel debates 
grow into a regular and hotly anticipated part of the Cambridge term, 
while our other activities and teams have continued to expand.

This special anniversary edition is also of unprecedented scale as it 
involved the co-ordination of over 30 writers. Special mention must go to 
Rosa Sharp, the 800th Anniversary edition Managing Editor whose hard 
work has made this possible.  Many thanks also to Lindsay Cameron, 

Thomas Kluyver, Jenny Molloy, James Shepherd, James Kennedy, Michelle Brook, Alice 
Young and the rest of the 800th team. I am also confident that they will now lead The Triple 
Helix to even greater opportunities.

Best wishes,
Hannah Price

Outgoing President
The Triple Helix, University of Cambridge

STAFF AT CAMBRIDGE

EXECUTIVE BOARD

Outgoing President: 
 Hannah Price (Queens’)
Incoming President: 
 Jenny Molloy (Corpus Christi)
Founding President, Executive
Vice President:
 James Shepherd (Caius)
Junior Treasurer: 
 Rachna Narayanan (Caius)
Social Secretary:
 Michelle Brook (St Catherine’s)
Division leaders also sit on the 

Executive Board

LITERARY

Editor-in-Chief: 
 Thomas Kluyver (Peterhouse)
800th Managing Editor:
 Rosa Sharp (Downing), Lindsay 

Cameron (New Hall)
Assistant Editor-in-Chief: 
 James Kennedy (Fitzwilliam)
Senior Editors: 
 Varsha Jagadesham (Pembroke), 

James Kennedy (Fitzwilliam), 
Nandhini Ponnuswamy (St John’s), 
Laura Soul (New Hall)

Associate Editors: 
 Anna Allan (Caius), Harsh Bhatt 

(Caius), Emily Brown (Christ’s), 
Irene Gallego (Caius), 

 Daniel Guetta (St John’s), 
James Kennedy (Fitzwilliam), 
Rebecca Murphy (Trinity), 
Caroline Sandford (Girton), 
Asher Steene (Sidney Sussex), 
Charlotte Strandkvist Pembroke), 
Thomas Ling (Emma), Alice Young 
(Department of Genetics)

 Graduate Reviewers: 
 Jillian Sullivan (Girton), Mico 

Tatalovic (Christ’s).
Production: 
 Daniel Gregory (Homerton), 

Maria Helmling (Corpus Christi), 
Ruoran Li (Queens’), Dmitriy 
Myelnikov (Emma), Rosa Sharp 
(Downing)

 
OUTREACH

Head of Outreach:
 Sonja Dunbar (Downing)
Outreach Team: 
 William Barter (Emma), Harsh 

Bhatt (Caius), Michelle Brook 
(St Catherine’s), Irene Gallego 
(Caius), Francesca Holt (St 
John’s),  Danielle Kaminski 
(Clare), Stephanie Kocura 
(Downing), Gregory Lewis (Caius), 
Farzana Miah (Girton), Jenny 
Molloy (Corpus Christi), Rebecca 
Murphy (Trinity), Rachna 
Narayanan (Caius), Charles 
Parker (Caius), Nick Russell 
(Emma), Charlotte Strandkvist 
(Pembroke), Sophia Zhang (Caius)

EVENTS

Events Director: 
 Jenny Molloy (Corpus Christi)
Events Co-ordinator: 
 Amy Aukland (Newnham), 

Harsh Bhatt (Caius), Philippa 
Borrill (Peterhouse), Rachna 
Narayanan (Caius), Ellis O’Neill 
(Corpus Christi), Charles Parker 
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CAFE SCIENTIFIQUE
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Cafe Team:
 Daniel Gregory (Homerton), 

James Kennedy (Fitzwilliam), Rosa 
Sharp (Downing), Alice Young 
(Department of Genetics)

Welcome to this very special edition of The Science in Society Review. 
The Triple Helix is proud to be part of the University’s 800th Anniversary 
celebrations during 2009; which will also be an exciting time for us. 

Our expanding outreach activities will see the revival of Café Scientifique in 
Cambridge, as well as collaborations with the Cambridge Science Festival 
and the Darwin Festival. We continue to provide new opportunities and 
skills development for our members, a delegation of whom will deliver 
posters at the AAAS Annual Meeting in Chicago this February. 

There has never been a better time to get involved in our activities as we 
continue to build a free and open forum for science and society within 
Cambridge through events, outreach and, of course, our magazine. 

Therefore, I warmly invite you to read, enjoy and participate! Finally, we’d like to thank all 
of the many contributors for their hard work, and members of all of the Triple Helix divisions 
for making 2008 such a monumental year for the society. 

Best wishes,

Jenny Molloy
Incoming President
The Triple Helix, University of Cambridge

ACADEMIC ADVISORY BOARD

Dr David Summers (Senior Treasurer)
Prof Peter Littlewood
Dr Edward Tanner
Dr Peter Wothers

Dr Morgane Besson
Dr Bob Butcher
Dr Jeff Dalley
Dr Anna Goodman 
Dr Bertie Göttgens
Dr Richard Hayward
Dr Jim Haseloff

Prof Christopher Howe
Dr Katrin Ottersbach
Dr Patrick Pallier
Dr Alex Piotrowski
Dr Martyn Symmons
Prof Alan Warren

SENIOR REVIEWERS

Message from Incoming Chapter President

The Triple Helix Cambridge 
Exectuive Board and 800th 

Edition Management Team
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Message from The Triple Helix CEO
The leaders of our Cambridge chapter first approached me about the 800th Anniversary edition last 
February at an international TTH conference; our executive-level staff in Global Literary and Production 
were thrilled to work with Cambridge to adapt this edition of our journal to an exploration of the 
continuing legacy of scientific discovery at Cambridge, and the interdisciplinary implications of 
such work. Cambridge has consistently set an example for other chapters within the TTH network 
with their driven and imaginative students, who continue to organize and present many events 
and programs of interest and value to the local community. 

I feel that this special edition of The Triple Helix only further exemplifies a belief that is central to 
all of our activities as an international student network: advances in fields as diverse as science, 
economics, ethics, and legal opinion may evolve independently, but these advances occur in parallel 
and continually interact with each other in ways that often have significant implications for our 
society and our world. As we celebrate the accomplishments and breakthroughs of Cambridge 

academics in these pages, we invite you to think beyond and realize that now more than ever, efforts to understand 
how seemingly isolated events are actually interconnected are crucial to understanding the complex world we live in. 
Congratulations to Cambridge, enjoy this special edition, and keep reading!

Sincerely,
Manisha Bhattacharya

Chief Executive Officer
The Triple Helix, Inc.

From humble beginnings to its current standing as one of the world’s leading research universities, the University of 
Cambridge celebrates 800 years as a seat of learning in 2009.

“Cambridge transforms the individuals who work and study here, and it transforms the world though the ideas it 
produces,” says Professor Jeremy Sanders, Chair of the 800th Anniversary Committee. During the year, the University 
will celebrate these 800 years of people, ideas and achievements that continue to transform and benefit the world. In 
marking the year, it aims to strike a balance between academic achievement and celebration, respect the past, celebrate 
the present and leave a legacy for the future.

As a way to support departments, colleges, and student groups wishing to help celebrate the 800th Anniversary, the 
University established the 2009 Fund, which has provided financial support to a wide variety of events throughout 
2009, including the publication of this magazine.  This year also sees a number of events marking the 200th anniversary 
of Cambridge Alumnus Charles Darwin’s birth, and the 150th Anniversary of his publication On the Origin of Species.

In addition to these celebratory activities, 
the future of Cambridge University is being 
secured through a landmark 800th Anniversary 
Campaign. In 2005 it was the first British 
University to launch a global fundraising 
campaign, with a target of £1 billion, of which 
over half has already been attained.

About the University of Cambridge’s 800th Anniversary

Message from Outgoing Chapter President

Message from Incoming Chapter President
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What is Special About How Cambridge Does Science? 

The first year of the Natural Sciences Tripos—it was the most intellectually 
thrilling year of my life to simultaneously learn physics, chemistry, and cell 
biology (and maths) at University - Professor David MacKay

We give freedom, especially to more junior academics, to pursue their own ideas; 
we bring together in collegiate Cambridge some of the most gifted scientists from 
around the world; and we expect excellence - Professor John Rallison

The concentration of top-rate science in one place really forces the pace as 
you always have someone to turn to, or to collaborate with, when you are 
trying to put together new projects - Dr James Keeler 

What does Cambridge Science mean to you?

An international community of top class scientists spanning 
all disciplines - Dr Bertie Gottgens 

The concentration of an incredible diversity of biological research in one place means I 
can find expertise on virtually any area of biology within walking distance of my lab.  
That’s hard to beat! - Dr Steve Russell 

Unconstrained asking of 
questions - Dr Ed Tanner  

Views on Cambridge
Asking a Few Academics Their

Cambridge is a unique environment fostering academic excellence and 
pushing the frontiers of science -  Dr David Spring
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Cambridge is one of the best places for the young to prove to themselves and 
the rest of the world what they can do, or might do - Professor Joe Herbert 
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Cambridge University was founded in 1209 and has 
become internationally acclaimed for both academic 
excellence and topnotch research. Today, even those 

who associate Cambridge only with gowned figures phi-
losophizing amidst cobblestoned gardens will learn about 
the DNA double helix, which is courtesy of Watson & Crick 
at Cambridge’s Cavendish Laboratory; and of electrons, 
one of J.J. Thompson’s many discoveries during his lengthy 
Cambridge career. 

But it would sell Cambridge science short to limit its 
influence to its labs’ discoveries. Cambridge has educated 
and encouraged great minds, which have then impacted 
science elsewhere. Professor Roger Tsien (University of 
California), the recipient of the 2008 Nobel Prize for Chem-
istry for his co-discovery of Green Fluorescent Protein , is 
one such mind. The University’s international collabora-

tions also contribute formi-
dable brainpower to complex 
questions, as seen in the 
Cambridge-MIT Institute. The 
University’s strength in disci-
plines as disparate as genetics 
and astrophysics reflects its 
motto “hinc lucem et pocula 
sacra” (From here, light and 
sacred draughts) and it still 
endeavors to share such sacred 
draughts of knowledge with 
the rest of the world.  

Debbie Lin is a sophomore specialising in Science and History at 
Harvard University.

Cambridge - An 800 Year Old Fire Setter?
Jenny Molloy

During the course of researching and putting together 
contributions to this magazine, a plethora of ways in 
which Cambridge science is worthy of praise have 

emerged.  From Nobel Laureates (pg. 8) to our undergraduate 
writers; all have tried to capture and convey the wide rang-
ing impact of the University.  We asked several academics 
to sum up what Cambridge science means to them, in an 
attempt to distill what makes it so special (pg. 6).  Profes-
sor Ross Anderson (Professor 
of Security Engineering at the 
Computer Laboratory) made a 
suggestion that we felt could not 
go unexplained—“Cambridge is 
incomparably brilliant at destruc-
tion”.

An unusual comment, one 
may think, but there is more.  He 
went on to draw comparisons to 
the attempts of the US National 
Parks to eradicate forest fires in 
the 20th Century [1].  They realized 
that their efforts were damaging 
the ecosystem because Sequoia (redwood trees) actually 
require fire to reproduce [1]. Anderson’s idea is that great 
universities have the same effect on human culture; and 
this ‘creative destruction’ changes our view of the world 
and our place within it.

There have been many pivotal points in modern thinking 
that Cambridge scholars have participated in.  During the 

17th century, Newton went on to render much of previous 
physics obsolete (pg. 12).  He also provided a new, mecha-
nistic view of the universe that was later extended to the 
biological world by Charles Darwin and his mechanism 
of evolution by natural selection (pg. 27).  Along with the 
later discovery of DNA’s structure by Cambridge research-
ers Watson & Crick (pg. 13), this eventually led to genome 
sequencing (pg. 13), genetic engineering (pg. 41), and other 
practical applications such as predicting pathogen evolution 
(pg. 32).  All of these advances fundamentally changed the 
way in which we view the biological world, our origins and 
place within it (pg. 26), and our control over it.

Cambridge has been the destroyer of countless erroneous 
views and false scientific explanations, and this is where its 
greatest achievement lies. Much of scientific advancement 
is dependent on public opinion (pg. 42) and we hope this 
magazine will inspire you to explore the issues Cambridge 
has tackled over the past eight centuries.  The last word 
should rightfully fall to Professor Anderson: “We’ve been 
setting cultural forest fires for the last 800 years, and I hope 
we’ll be setting them for the next 800 too.” The Triple Helix 
wholeheartedly agrees.  

Jenny Molloy is a second year studying Biological Natural Sciences 
at Corpus Christi College. She is currently the Incoming President 
of The Triple Helix Cambridge.

Professor Anderson will be publishing a full article on this topic 
on his website [http://www.cl.cam.ac.uk/~rja14/] in early 2009.

References:
[1] Parsons, DJ. Restoring Fire to Giant Sequoia Groves: What Have We Learned in 

25 Years? In: Brown JK et al, editors. Proceedings: Symposium on Fire in Wilderness 
and Park Management: DIANE Publishing; 1996

International Reflections on Cambridge
Debbie Lin
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CAMBRIDGE NOBEL LAUREATES CAMBRIDGE NOBEL LAUREATES

In the last 104 years, 74 Nobel Prizes have been awarded to scientists from the University of Cambridge 
for Chemistry, Physics and Physiology or Medicine. Here are some extracts of interviews with five Nobel 
Laureates from the University. For our full interviews, visit www.camtriplehelix.com 

Conversations with Cambridge
Nobel Laureates

James Kennedy

How did you become engaged in war service?
I didn’t work hard enough in the first year. I’m a Cornish 

man and I was determined to row when I came to Cambridge. 
In my first year I spent too much time on the river in the 
afternoons when I should have been in the practical physics 
labs; so I didn’t do brilliantly in my preliminary exams. I was 
called up as a civilian scientist at the Royal Aircraft Establish-
ment in Farnborough. It was three gap years as far as I was 
concerned, doing the things that really taught me physics; 
it’s to these three years that I probably owe my career.

What was the discovery that led to your Nobel Prize?
I discovered a new type of star, a neutron star (they’re 

nicknamed ‘pulsars’). They were just a hypothesis in the 
1960s, though they’d been predicted in the 1930s soon after 
James Chadwick discovered the neutron. Magnetic effects of 
the stars cause them to behave like giant spinning magnets, 
emitting radio-waves and it was these radio-waves that led 
to their discovery. I designed a new sort of radio telescope 
for a special survey of radio galaxies and extended my work 
on scintillation to the solar wind.

What fields of science pose the greatest opportunities 
today?

In science, you try to find something that isn’t the band-
wagon and I’d advise young scientists to go into neuroscience. 
We know so little about how the mind works. It’s where 
you don’t know anything that you’re liable to make the 
big breakthroughs. The human mind can work faster than 

the best computers even though it’s a very crude computer 
effectively working in a salt-water solution. If you tried to 
build something like that in the lab, it’d be just hopeless.

Astrophysics has had a jolly good run for its money 
but it’s becoming a bit like particle physics now. We need 
expensive equipment and large teams working together and 

it’s not something to which we can make our individual 
contributions very easily.

Is there anything we should be doing to enthuse British 
students back into doing science?

Teaching physics needs a lot of preparation and if 
physics teachers were better paid I think there would be 
more of them. A lot of people in that class were attracted, 
because they were extremely bright people, to do banking 
and finance, where they could double their income.

What do you think about the existence of God?
I think it’s hard to avoid the conclusion that God exists. 

I’ve been a Christian all my life. Arguments from authors 
such as Richard Dawkins I find shallow and trivial. Tension 
arises from religion’s historical background that leads us 
to all sorts of assumptions and theories. I agree with John 
Polkinghorne that you need both science and religion if 
you’re going to make sense of life as a whole. There may be 
tension but that’s a result of the history of religion.

Will science ever explain consciousness?
Can a consciousness ever understand itself? There will 

always be more mysteries!

In science, you try to 
find something that isn’t 

the bandwagon
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    Anthony Hewish
  Physics, 1974
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What subject areas are you 
currently working on?

Metal-carbon double 
bonds and applications of 
them. The second significant 
project is the reduction of di-
nitrogen to ammonia which 
happens in nature.  Of course 
we do it using the Haber-Bosch 
process at very high pressures 
and temperatures. [Each] of 
these processes, both the 
natural and the Haber-Bosch 
process, produce about 108 
tons per year.  It would be 
very valuable if we could do 

it more simply and under milder conditions.

As concisely as possible, explain the discovery that led 
to your Nobel Prize.

It’s about a new kind of transition-metal-Carbon double-
bond. It turned out to be the key in a kind of reaction that’s 
been known for 50 years but nobody had really made such 
species and shown how to design a catalyst to carry out this 
reaction. The Nobel Prize was for the discovery that you 
could make a certain kind of metal double bond that could 
be a catalyst for this marvelous new reaction.

    Richard Schrock
        Chemistry, 2005

How has Cambridge changed since you were here as an 
undergraduate?

As an undergraduate there were amazing physiology 
practicals that involved a lot of experimenting on oneself, 
such as the famous re-breathing experiments. One would 
breathe into a bag containing NaOH to absorb the CO2 and 
people just passed out; I think some people would have 
died if the experiments hadn’t been terminated! I remem-
ber dissecting out a beating rabbit’s heart and perfusing it 
with Ringer’s solution. When you take calcium out of this 
solution, the heart stops beating; when you add calcium 
back, the heart starts up again. I don’t think there’s any 
other way of explaining so graphically that the heart needs 
calcium to beat!

There was a famous practical where there was a cat 
on the bench with a ruff around its neck. The demonstrator 
announced “Ladies and Gentlemen, I’d like to assure you 
that this cat is dead!” He then proceeded to remove the 
head and stimulate the brainstem. The cat vomited, the cat’s 
tail stood up on end, it arched its back, it was absolutely 
amazing. I don’t suppose they do that very much now! It’s 
no longer acceptable.

What do you think of the feasibility of WILT, Whole Body 
Interdiction of Lengthening of Telomeres? 

I think this WILT stuff is terribly overblown! The 
thing with ageing is that stuff just goes wrong anyway... 
it’s a very deep biological question... we’re all at least 
3000 million years old, right? But it’s all gone through 
the germ line! Spores carry on forever; we’re like the 
little mushrooms! We pop up and have our day and then 
start getting pretty ratty after a while. The interesting 
thing is how the spores carry on: the answer to that 
is presumably selection. Mistakes happen every time 
DNA is replicated, so you have to revive the whole 
genome at some point—put it through a sieve, so to 
speak—by going back to haploid gametes. We cannot 
avoid ageing.

How did the Nobel Prize change you as a person?
It’s made me a great deal more self-confident than I 

used to be. People treat you with exaggerated respect and 
let you stay in very nice hotels and buy you nice meals. If 
people find out that you’re a Nobel Prize winner you’ll be 

very well-respected and asked to comment on world peace 
and harmony, of which I know nothing!

Did it change your scientific research much?
It came at a rather low ebb in my scientific life, com-

pared with now, when things are going rather well. If you 
solve a scientific problem then you find yourself ‘out of a 
job’! The only fun thing is to be on the track of something. 
It feels wonderful when you’re making progress and I’m 
currently in that happy state!

Do you have any important lessons that you think today’s 
scientists should know?

All this talk about scientific career is misplaced. It isn’t 
a career; you’ve just got to love doing it. To put it slightly 
tongue-in-cheek: “Keep your nose to the grindstone and 
your eyes on the horizon.”
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    Tim Hunt
     Physiology or Medicine, 2001
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What was the discovery that led to your Nobel Prize?
Because of Fred Sanger’s activities in the late 1970s in 

sequencing the small DNA molecule in the mitochondria, the 
cellular power-houses, I became interested in energy conver-
sion, that is how energy in foodstuffs becomes stored in ATP 
[the energy-carrying molecule in cells] Encouraged by Fred 
and Max Perutz, I decided to try and work out how ATP is 
made by defining the details of the structure and mechanism 
of the ATP synthesizing enzyme in mitochondria.

What was it like to work in America during the Vietnam 
War?

I spent two years in Madison, Wisconsin from 1969-71. 
In 1970, President Nixon bombed Cambodia. Madison was 
a very radical campus. Many of the students would have 
been drafted into the armed forces if they had not been 
studying, and some of the students I knew had already 
served in Vietnam. Many others were opposed to the war 
on principle. This single act caused wide-spread outrage 
on the Madison campus. There were riots involving battles 
between the students on one side and the State Troopers 
and the police on the other. The State Troopers marched 
through the students with bayonets fixed to their rifles and 

they lobbed tear gas bombs through the windows of our 
laboratory where we were gassed. I sympathised with the 
students’ cause although I didn’t go around rioting with 
them! Late one August Sunday evening, two brothers and 
their cousin detonated a bomb in the Army-Math Research 
Center in Madison and destroyed the building which was 
situated next to the institute where I worked. The explosion 
killed a young scientist who was working there. It blew out 
all the windows of my lab. When I went to the building, 
the doors were hanging off their hinges, there was water 
everywhere and there were shards of glass stuck horizontally 
in the walls. All our experiments were destroyed and we 
were kept out of our labs for some time. Eventually, the 
university boarded up the windows of the building and 
we were able to return to work.

Can science and religion co-exist?
It is essential that children are given a proper impression 

of geological time scales and the fossil record, rather than the 
short time scale suggested by the Bible. I do realise that the 
clash between religion and science can cause mental conflict in 
some teenage children and, as I was brought up in a Christian 
family myself, I suffered from this problem.  Once I became 
interested in Science, I found it very difficult to reconcile the 
teachings of Science with those of Christianity, and quickly 

realized that it is not possible to do so. I think it’s essential that 
children are taught evolution properly in schools. It should 
be taught in Science classes in a clear an unambiguous way, 
not mixed up with religion, although there is no reason why 
the apparent inconsistencies between evolution and religion 
should not be debated in a separate forum. Evolution is not a 

theory but an established fact for which there is overwhelming 
supporting evidence. Supporters of intelligent design see the 
ATP synthesizing machine that I have described as supporting 
their views since they argue that its complexity defies a Dar-
winian explanation of its origin. However, when challenged, 
I offer them an explanation of the evolution of such complex 
protein machines. The general idea is that complex molecular 
machines evolve by putting together other already-evolved 
simpler molecular building blocks, like constructing a complex 
structure from pre-formed Lego® pieces.

Should we be worried that there is a declining interest in 
science among young people?

One difficulty is that science is sometimes taught by 
people who are not graduates in the subject they are teaching, 
and without a deep knowledge and understanding they may 
not be able to convey the excitement of the subject and so 
inspire the children they teach, as I, for example, was inspired 
by my Chemistry teacher. Science has also been demonised 
due to perceived misuses, such as the development of the 

atom bomb, and this negative image can put children off 
studying science. Another factor is economics; sometimes 
students study Science to a high level even to a PhD, and 
then decide to abandon a life of Science for a life, for example, 
in finance in the City of London. Some of the best young 
minds in science that I’ve encountered have, unfortunately 
for Science, taken that route primarily because the financial 
rewards are greater in the City. Following recent economic 
events, a life spent in Science may now appear to be more 
attractive than it used to be.

Science has also been 
demonised due to 
perceived misuses

I think it’s essential that 
children are taught evolution 

properly in schools

    John Walker
    Chemistry, 1997
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What was the discovery that led to your Nobel Prize?
It’s not one of those E = mc2 moments like discovering 

the structure of DNA. It is for contributing to determining 
the cell lineage and observing programmed cell death in the 
lineage of C. elegans.

How do you think Cambridge has changed since you were 
here as an undergraduate student?

The most important thing is the enormous increase in 
the number of women. Secondly, research has seen increasing 
commercial involvement and private finance coming into the 
university with some number of strings attached.

You say that these days you probably couldn’t walk into 
research with a 2:1 degree. Is this because there are too 
many universities or too many undergraduates?

In my day, there was not the same pressure as today. 
Perhaps as a result, some undergraduates didn’t take their 
degree particularly seriously... I dropped to a 2:2 or even 
a third on some subjects in my second year because I was 
much more busy in the ADC sitting up all night doing theatre 
lighting. Frankly, I was pretty bored, I was tired of book-
learning then I had a shock: I realised there was no point in 
coming away from Cambridge without a degree! So actually 
I dumped a lot of that, started learning and achieved a 2:1, 
which is a sign not of brilliance but of application to study. 
That laid-back, casual approach would not wash so well now. 
I do see people taking themselves much more seriously about 
their careers now.

Who was your inspiration in your undergraduate years 
and in your science career?

It’s bad to single people out because there are all sorts 

of people one gets things 
from. As an undergraduate 
the person I always men-
tion is Ian Fleming, now 
an Emeritus at Pembroke 
College. He supervised me 
for organic chemistry and 
I found him fascinating. 
I’ve been extremely lucky 
to rub shoulders with Francis 
Crick, my own boss Sydney 
Brenner, Fred Sanger - he’s 
always been an icon for me 
- it was a wonderful galaxy 
of people down there. About 
the LMB, it made us incom-
ing post-docs feel that we 
couldn’t live up to what had gone before. 

In your autobiography, you describe being director of 
the Sanger Centre as a strange experience. What kind of 
strangeness did you experience there?

I’d also not been social before taking up that direc-
torship. I’d worked on my own lots of the time and in a 
small group in the 1980s. The opening grant was 50 mil-
lion pounds and I’d never had anything to do with that 
kind of money at all. It wasn’t frightening—we were doing 
the right thing with the money. We could sequence the 
nematode and go on to sequencing the human. Within a 
year we were up to 50 staff and by the time I finished we 
were 400 people. That was amazing for someone who had 
never run a group before.

Would you sequence your own genome?
No, however it will be valuable to compare people’s 

genomes. Biobank, where we have 500,000 people, is finding 
correlates with lifestyle in the human genome. Whether in 
the long-term we get accurate predictions from the genome 
remains to be seen. Eventually, an awful lot of things should 
be computable from our genome. But those interact with the 
environment in ways that are very difficult to measure.

What do you think of the peer-review system?
It’s like the old aphorism about democracy: that it’s a 

terrible way of doing things until you think about the alterna-
tives. I think we need it.

Did the public win in the human genome-sequencing race 
against Celera Genomics?

The public won with regards to getting the job finished 
and published in the public domain. Both sides put up a 
jolly good performance. It was a real shame that there was 
conflict and I think it was completely unnecessary. It was 
driven by Tony White of Perkin Elmer: he came in to raise 
their share price. Celera thought that if they could own the 
human genome they would be onto an absolute cash cow—a 
tragedy which fortunately we overcame.   

James Kennedy is a second year studying Biological Natural Sciences 
at Fitzwilliam College. He is currently Assistant Editor-in-Chief 
for The Triple Helix Cambridge.
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    Physiology or Medicine, 2005
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Sir Isaac Newton was an alumnus of Trinity College 
and the second Lucasian Professor of Mathematics, 
Cambridge.  While most well known for his works on 

science, mathematics and philosophy, he also wrote exten-
sively on religion and alchemy, which has led to more recent 
re-evaluation of many of his contributions to science and 
mathematics. It is now thought that his works on the natural 
sciences cannot be viewed in isolation, but rather that his 
wide range of intellectual interests should be observed as a 
whole to fully understand the context of his discoveries.

It is generally accepted by scientific historians that 
Newton himself viewed his different interests integrally, 

and that he wished his writings to be perceived as such. His 
interest in religion was profound; he wrote over two and a 
half million words on the subject of theology [1]. Previously, 
fellows of Trinity College were required to subscribe to 
strict religious beliefs including the doctrine of the Trinity; 
however, Newton’s strong Unitarian beliefs led to the stat-
utes of Trinity College being altered to accommodate him 
as a fellow [2]. Further evidence of his faith is apparent in a 
letter to a contemporary in around 1693 [3], where Newton 
argued that a divine power is required to explain how the 
planets came to be in orbit around the Sun. 

Newton’s letter, along with many more of his writ-
ings, are now freely available online as a fully searchable 
electronic resource through the Newton Project, based at 
Sussex University. The complete set of works is expected 
to be available in early 2010. The collection of works can be 
viewed at www.newtonproject.sussex.ac.uk.  

Fiona Douglas is a first year studying Medicine at Emmanuel 
College.

Earliest records suggest that the University began in 1209, 
as groups of scholars congregated at the ancient Roman 
trading post of Cambridge for the purpose of study[1].  

The word ‘science’ is derived from the Latin scientia mean-
ing ‘knowledge’ or ‘knowing’, and medieval science was an 
intellectual activity largely concerned with analysis of written 
texts regarding conceptual situations. University study of sci-
ence was correspondingly broad, encompassing such topics 
as arithmetic, rhetoric, music and geometry. Science as it is 
known today had still not been born, and the ‘scientists’ of the 
early Renaissance held a common belief in the supernatural, 
where magic and mystical properties intertwined with astrol-
ogy and nature [2].

Over time, medieval universities such as Cambridge became 
foci for discussion of study texts, as books and manuscripts were 
rapidly distributed across the globe.  By the 1500s, Gutenberg’s 
invention of the printing press meant that dissemination of 
books and hence knowledge was more efficient, and in 1584 
Cambridge’s own University Press began. Increased access 
to previous works  allowed exploration into novel ideas and 

areas. Although modern science was still 
undefined, real scientific discoveries be-
gan to be made at Cambridge by figures 
such as William Gilbert (1544–1603), who 
discovered that the Earth was in fact a 
giant magnet, and elucidated the previ-
ously ill-defined differences between 
magnetism and electricity [3].  However, 
as was commonly the case, he defined 
himself as a natural philosopher and not 
a scientist, and still believed in divine 
cosmic harmonies.

It was not until later that the natural sciences became a 
separate field of study, preceded by the coining of the term 
‘scientist’ by William Whewell in 1833 and followed by diversi-
fication into physics, chemistry, biology and the many subdivi-
sions of each that characterise scientific study today.  

Anna Allan is a third year studying Medicine at Gonville & Caius 
College.

The University of Cambridge’s First 
Steps into Science

Anna Allan

Sir Isaac Newton
Fiona Douglas
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Genetics is a rapidly advancing field of science, and 
many of the greatest discoveries in genetics are owed 
to DNA sequencing. Sanger sequencing forms the basis 

for most of the DNA sequencing methods used today.
 Frederick Sanger’s chain-termination DNA sequencing 

relies on copying the DNA sequence, but it stops copying 
every time it hits a 
particular DNA ‘let-
ter’ (either A, C, G or 
T). By measuring the 
length of the incom-
plete copies, scientists 
can determine where 
that letter occurs in 
the DNA.

Sanger sequenc-
ing was one of the 
first and most popu-
lar methods of rapid 
DNA sequencing. 
The method pro-
vided scientists with 
a convenient way to 

sequence genes and entire genomes, thus paving the way 
for modern-day genomics and genome-sequencing projects 
such as the Human Genome Project. The advancement of 

DNA sequencing has revolutionised molecular biology, 
medicine, forensic science, agriculture and evolutionary 
biology. For example, scientists have discovered that many 
medical conditions arise from genetic mutations, and doc-
tors may soon be able to treat patients with personalized 
medicine and gene therapy. Moreover, genetically modified 
foods have a significant share of the market, and genetically 
modified organisms such as mosquitoes may be used to 
prevent malaria and other diseases.  

Yuemei Zhang is a freshman hoping to specialise in Molecular 
Cellular Biology at Harvard University.

One fateful day in 1953, in a momentous culmination of 
Pauling’s work on hydrogen bonding, Chargaff’s on 
nitrogenous base pair ratios, and Rosalind Franklin’s 

on X-ray crystallography; Francis Crick and James Watson 
published their model of the structure of DNA at Cambridge 
University.  

Knowledge of DNA structure not only laid the frame-
work for Crick’s central dogma, that information cannot 
flow from a protein back to a nucleic acid, a tenet of modern 
molecular biology; but also unlocked the possibility of a 
plethora of applications from insulin producing bacteria and 
genetically modified organisms to the linkage of diseases 
to specific DNA mutations. 

However, despite the beautiful simplicity of the DNA 
double-helix structure, we now know that DNA is much 
more complex than it first appears. Researchers have recently 
found variations in DNA structure from Watson and Crick’s 
double-helix model which may play roles in gene regulation 
and disease.  For example, Z-DNA, which has a left handed 
helix so the DNA is coiled backwards in comparison to the 

normal structure, has 
been implicated in 
the editing of genes 
[1] and in leukemia 
development due to 
its instability [2]. 

Thus, fifty-five 
years later, the sci-
ence of DNA struc-
ture is still a devel-
oping field after its 
initial elucidation, 
which is undoubt-
edly one of the most 
famous events in 
Cambridge’s scien-
tific history.  

Nicole Noronha is a freshman hoping to specialise in Neuroscience 
at Brown University.

The University of Cambridge and the 
Structure of DNA

Nicole Noronha

Sanger Sequencing
Yuemei Zhang
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Sanger sequencing was 
one of the first and most 

popular methods
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Sex and Science: A Cambridge Perspective
Ania & Madzia Kowalski

Over the last 100 years, female scientists have be-
come an integral part of the vibrant hub of scientific 
achievement in the University. Here, we celebrate 

the achievements of several inspirational individuals.
The physicist Hertha Ayrton studied the Mathematics 

tripos at Girton college, Cambridge. She passed in 1880 [1] 
but had to pass a further examination a year later for a BSc 
degree from the University of London [2]. Her work on the 
electric arc led to improvements in searchlight technology that 
were used to detect aircraft in both world wars [3]. She was 
the first woman to present her own work (on the formation 
of sand ripples on the seashore) to the Royal Society, and 
the first woman to be nominated a Fellow in 1902, though 
she was refused Fellowship because she was married [5]. In 
1925, two years after her death, the Hertha Ayrton Research 
Fellowship at Girton College was founded in her honour, 
ensuring that Ayrton remains a part of Cambridge to this 
day [4].

Female students such as Ayrton were first admitted to 
Cambridge in 1870, when they lived in Cambridge homes. 
They were not equal ‘members of the University’ but from 
1881 were permitted to take Tripos examinations and re-
ceived a certificate if they passed [5]. A quota of 500 ensured 
that women would not exceed 10% of the male student 
population. Women were only entitled to the BA Cantab. 
degree from 1948 [6]. Even women in high positions were 
not treated in the same manner as men: the mistress of 

Girton and principal of Newnham could not participate in 
university ceremonies but sat segregated with the wives 
[7]. Teaching was also a male-dominated affair: it was not 
until 1939 that the first female professor, the archaeologist 
Dorothy Garrod, was appointed [8].

This appointment occurred during the time of another 

famous female scientist at Cambridge: Rosalind Franklin. 
A little-known side to her career is her work on coal, in 
which she published extensively and was a world author-
ity. Rosalind Franklin began the Natural Sciences tripos 
at Newnham college, Cambridge in 1938, after coming 
first in the chemistry entrance exam. She took chemistry, 

mineralogy, physics and maths and later came top in her 
physical chemistry examinations in her final year. Franklin, 
who started her PhD during World War II, examined the 
thermal expansion of coal and continued this work in Paris. 
Despite being one of few women in a male-dominated field, 
she had the confidence to speak forcefully in public about 
her work—presenting a paper at the Royal Institution aged 
26, and at the same meeting confidently pointing out the 
errors in a male scientist’s work. Franklin became an expert 
in X-ray diffraction, with which she looked at the structure 
of charcoal, publishing in Nature. When she moved to King’s 
College, London, she found that women were not allowed 

in the senior common room; this was 
commonplace in other universities. 
Franklin defied the hardships she 
faced due to her sex and excelled as 
a woman is science [8].

Currently, 36% of full-time gradu-
ates at the schools of physics, biology 
and technology are female [9]. These 
women can find inspiration in present-
day eminent female scientists. Dame 
Jocelyn Bell Burnell, President of the 
Institute of Physics [10], completed 
her PhD at New Hall, Cambridge. 
As a postgraduate she constructed a 
radio telescope to study quasars [3]. 
In 1967, she noticed a signal which 
pulsed at regular intervals, leading to 
the discovery of a rotating neutron 
star called a pulsar [11]. Controver-
sially, although Bell Burnell’s name 
was second on the paper that was 
subsequently published, it was her 

supervisor Hewish who received the Nobel Prize [12] (only 
3% of Nobel prize winners in science have been female). In 
her distinguished astrophysics career, Bell Burnell has been 
a keen promoter of women in science [13].

As biochemistry students will know, Professor Dame Jean 
Thomas is another highly successful female scientist. She has 

These successful women 
flourished in their work 

at Cambridge despite 
many hardships

Girton College led the way in higher 
education for women
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carried out extensive work on chromatin. Professor Thomas 
is the first female Master of St Catharine’s College, as well as 
being a Fellow of the Royal Society, until recently a Governor 

of the Wellcome Trust, 
and a member of the 
European Molecular 
Biology Organisation 
(EMBO) [14].

These successful 
women flourished in 
their work at Cam-
bridge despite many 
hardships. They have 
been inspirational and 
in many cases have 
actively promoted 
women’s contribu-
tion to science. Even 
in the 19th century, 
Hertha Ayrton said 
“Personally I do not 
agree with sex being 

brought into science. The idea of ‘women and science’ is 
entirely irrelevant. Either a woman is a good scientist, or she 
is not; in any case she should be given opportunities, and 
her work should be studied from the scientific, not the sex, 
point of view” [15]. In Cambridge’s past, women have been 
given such opportunities. It is up to the female students of 
today to ensure that this is enhanced in the future.

With thanks to Dr Patricia Fara, lecturer in HPS, for ideas, 
and to Esther Haines of WiSETI for help with statistics.  

Ania Kowlaski is a second year studying Biological Natural Sciences 
at Queens’ College. Madzia Kowlaski is a second year studying 
Biological Natural Sciences at Clare College.
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Helping Women in 
Science Today

Ania & Madzia Kowalski

The female scientists of Cambridge’s past have 
achieved great success whilst in the minority. 
To ensure this continues into the future, vari-

ous Cambridge initiatives 
are working to tackle 
the attrition of women 
in academia, from un-
dergraduate onwards; 
culminating in 11% of 
science, engineering and tech-
nology (SET) professors and 
readers being women [1]. The 
local branch of the Association 
for Women in Science and En-
gineering (Cambridge AWiSE) 
offers women information and 
inspiration, through networking 
and speaker events [2]. The Cambridge University 
Initiative for Women in SET (WiSETI) has developed 
strategies for increasing female representation [3]. The 
director of WiSETI, Professor Athene Donald from the 
Department of Physics has received the 2009 L’Oreal 
UNESCO Women in Science Award. These prestigious 
awards are the first to internationally celebrate the 
achievements of female scientists [4]. The result of 
the efforts of AWiSE and WiSETI led to the Athena 
SWAN charter awarding the University of Cambridge 
a Bronze Award in 2006, but the University lags behind 
others such as York’s Chemistry Department which 
tops the list with Gold [5]. AWiSE and WiSETI are also 
running events in Cambridge’s 800th year to celebrate 
women’s role in science at the University [2]. These 
initiatives suggest that there is a bright future ahead for 
women in SET at Cambridge, building on the strong 
foundations established by women in the past and 
ensuring that women continue to be an integral part 
of scientific achievement.  

Ania Kowlaski is a second year studying Biological Natural 
Sciences at Queens’ College. Madzia Kowlaski is a second year 
studying Biological Natural Sciences at Clare College.
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Sex and Science: A Cambridge Perspective
Ania & Madzia Kowalski

Over the last 100 years, female scientists have be-
come an integral part of the vibrant hub of scientific 
achievement in the University. Here, we celebrate 

the achievements of several inspirational individuals.
The physicist Hertha Ayrton studied the Mathematics 

tripos at Girton college, Cambridge. She passed in 1880 [1] 
but had to pass a further examination a year later for a BSc 
degree from the University of London [2]. Her work on the 
electric arc led to improvements in searchlight technology that 
were used to detect aircraft in both world wars [3]. She was 
the first woman to present her own work (on the formation 
of sand ripples on the seashore) to the Royal Society, and 
the first woman to be nominated a Fellow in 1902, though 
she was refused Fellowship because she was married [5]. In 
1925, two years after her death, the Hertha Ayrton Research 
Fellowship at Girton College was founded in her honour, 
ensuring that Ayrton remains a part of Cambridge to this 
day [4].

Female students such as Ayrton were first admitted to 
Cambridge in 1870, when they lived in Cambridge homes. 
They were not equal ‘members of the University’ but from 
1881 were permitted to take Tripos examinations and re-
ceived a certificate if they passed [5]. A quota of 500 ensured 
that women would not exceed 10% of the male student 
population. Women were only entitled to the BA Cantab. 
degree from 1948 [6]. Even women in high positions were 
not treated in the same manner as men: the mistress of 

Girton and principal of Newnham could not participate in 
university ceremonies but sat segregated with the wives 
[7]. Teaching was also a male-dominated affair: it was not 
until 1939 that the first female professor, the archaeologist 
Dorothy Garrod, was appointed [8].

This appointment occurred during the time of another 

famous female scientist at Cambridge: Rosalind Franklin. 
A little-known side to her career is her work on coal, in 
which she published extensively and was a world author-
ity. Rosalind Franklin began the Natural Sciences tripos 
at Newnham college, Cambridge in 1938, after coming 
first in the chemistry entrance exam. She took chemistry, 

mineralogy, physics and maths and later came top in her 
physical chemistry examinations in her final year. Franklin, 
who started her PhD during World War II, examined the 
thermal expansion of coal and continued this work in Paris. 
Despite being one of few women in a male-dominated field, 
she had the confidence to speak forcefully in public about 
her work—presenting a paper at the Royal Institution aged 
26, and at the same meeting confidently pointing out the 
errors in a male scientist’s work. Franklin became an expert 
in X-ray diffraction, with which she looked at the structure 
of charcoal, publishing in Nature. When she moved to King’s 
College, London, she found that women were not allowed 

in the senior common room; this was 
commonplace in other universities. 
Franklin defied the hardships she 
faced due to her sex and excelled as 
a woman is science [8].

Currently, 36% of full-time gradu-
ates at the schools of physics, biology 
and technology are female [9]. These 
women can find inspiration in present-
day eminent female scientists. Dame 
Jocelyn Bell Burnell, President of the 
Institute of Physics [10], completed 
her PhD at New Hall, Cambridge. 
As a postgraduate she constructed a 
radio telescope to study quasars [3]. 
In 1967, she noticed a signal which 
pulsed at regular intervals, leading to 
the discovery of a rotating neutron 
star called a pulsar [11]. Controver-
sially, although Bell Burnell’s name 
was second on the paper that was 
subsequently published, it was her 

supervisor Hewish who received the Nobel Prize [12] (only 
3% of Nobel prize winners in science have been female). In 
her distinguished astrophysics career, Bell Burnell has been 
a keen promoter of women in science [13].

As biochemistry students will know, Professor Dame Jean 
Thomas is another highly successful female scientist. She has 

These successful women 
flourished in their work 

at Cambridge despite 
many hardships

Girton College led the way in higher 
education for women
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carried out extensive work on chromatin. Professor Thomas 
is the first female Master of St Catharine’s College, as well as 
being a Fellow of the Royal Society, until recently a Governor 

of the Wellcome Trust, 
and a member of the 
European Molecular 
Biology Organisation 
(EMBO) [14].

These successful 
women flourished in 
their work at Cam-
bridge despite many 
hardships. They have 
been inspirational and 
in many cases have 
actively promoted 
women’s contribu-
tion to science. Even 
in the 19th century, 
Hertha Ayrton said 
“Personally I do not 
agree with sex being 

brought into science. The idea of ‘women and science’ is 
entirely irrelevant. Either a woman is a good scientist, or she 
is not; in any case she should be given opportunities, and 
her work should be studied from the scientific, not the sex, 
point of view” [15]. In Cambridge’s past, women have been 
given such opportunities. It is up to the female students of 
today to ensure that this is enhanced in the future.

With thanks to Dr Patricia Fara, lecturer in HPS, for ideas, 
and to Esther Haines of WiSETI for help with statistics.  

Ania Kowlaski is a second year studying Biological Natural Sciences 
at Queens’ College. Madzia Kowlaski is a second year studying 
Biological Natural Sciences at Clare College.
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The female scientists of Cambridge’s past have 
achieved great success whilst in the minority. 
To ensure this continues into the future, vari-

ous Cambridge initiatives 
are working to tackle 
the attrition of women 
in academia, from un-
dergraduate onwards; 
culminating in 11% of 
science, engineering and tech-
nology (SET) professors and 
readers being women [1]. The 
local branch of the Association 
for Women in Science and En-
gineering (Cambridge AWiSE) 
offers women information and 
inspiration, through networking 
and speaker events [2]. The Cambridge University 
Initiative for Women in SET (WiSETI) has developed 
strategies for increasing female representation [3]. The 
director of WiSETI, Professor Athene Donald from the 
Department of Physics has received the 2009 L’Oreal 
UNESCO Women in Science Award. These prestigious 
awards are the first to internationally celebrate the 
achievements of female scientists [4]. The result of 
the efforts of AWiSE and WiSETI led to the Athena 
SWAN charter awarding the University of Cambridge 
a Bronze Award in 2006, but the University lags behind 
others such as York’s Chemistry Department which 
tops the list with Gold [5]. AWiSE and WiSETI are also 
running events in Cambridge’s 800th year to celebrate 
women’s role in science at the University [2]. These 
initiatives suggest that there is a bright future ahead for 
women in SET at Cambridge, building on the strong 
foundations established by women in the past and 
ensuring that women continue to be an integral part 
of scientific achievement.  

Ania Kowlaski is a second year studying Biological Natural 
Sciences at Queens’ College. Madzia Kowlaski is a second year 
studying Biological Natural Sciences at Clare College.
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The human brain is an extremely complex object; within 
the space of a human skull, a thousand billion neurons 
interconnect [1]. It is also where scientists believe hu-

man consciousness resides. Understanding the brain holds 
many promises; from improved therapies for mental illness 
to answers to some perennial philosophical problems. But 
how can we start to study something so complicated?

One approach is to try and reduce the brain to smaller, 
fundamental components. From an understanding of the 
smallest constituents (a cell, or even a protein), a complete 
understanding of the brain can be ‘built upwards.’ Such an 
approach is reductionist.

The basics of how the nervous system works have been 
known since 1771 when Galvani, an Italian physician, found 
that electrical stimulation could excite muscles. Emil du Bois-
Reymond later found that, in vivo, the electrical transmission 
is carried by action potentials—transient changes in voltage 
transmitted rapidly along a nerve fibre. The puzzle lay in 
understanding how an action potential could be formed 
and transmitted.

The problem was solved primarily by work done in 
Cambridge, in particular that of two physiologists: Alan 

Hodgkin and Andrew Huxley. In a series of now classic papers, 
they dissected the properties of the nerve cell membrane and 
generated a model for the events occurring during an action 
potential [2]: Protein channels in the nerve cell membrane, 
that control the flow of ions across the membrane, change 
their configuration, causing the voltage across the membrane 
to increase briefly; that change affects ion channels further 
along the nerve fibre, setting off a chain reaction that moves 
along the nerve. The vindication of the model came when 
Huxley used it to predict the changes in voltage during an 
action potential—the prediction closely matched electrical 
recordings of real action potentials.

This work was a triumph for reductionism. It was 
one of the first explanations of biological phenomena in 

wholly physical terms, and the account remains basically 
unchanged to the present day [3]. The Hodgkin-Huxley 
model has given an explosion of detail about the chemical 
machinery in human brains: Whereas scientists once thought 

that there were two ions and their channels, building on 
Hodgkin and Huxley’s work, we now know that a variety 
of ions can be involved and that there are whole molecular 
families of channel proteins.[4] 

However, there is a growing consensus that reduc-
tive knowledge needs to be incorporated into an overall 
conceptual understanding of the brain. There has been a 
trend to embrace this within the area of cognitive science: 
an umbrella that can include linguistics, psychology, and 
philosophy as well as the natural sciences. This collabora-

tion seems set to increase further, with 
programmes of study beginning to arise 
for trans-disciplinary scientists, trained 
in multiple fields related to cognitive 
science [6].

In conclusion, modern neuroscience 
does not consist just of poking neural tis-
sue with electrodes or poisoning parts of 
the brain to see what happens, but rather 
embraces functional understanding above 
the molecular level. A good example is 
work regarding the movements of the eye, 
and how long it takes to ‘decide’ when 
to focus the eyes on another object; this 
involves understanding the behaviour of 
networks of neurons and also how we have 
evolved to respond to stimuli [7]. 

There is hope that an understanding 
of the brain could ultimately explain our 

conscious, mental lives. These are assumed to be related—an 
assumption made whenever we try to treat mental illness by 
neurosurgery or psychoactive drugs, and supported when 
we see the effects of brain injury. It is also often implied 
by neuroscientific research that attributes some part of the 
nervous system with a role in perception (e.g. colour vision, 
feeling pain).

The problem is that the working of human minds seems 
very bizarre compared to their physical basis. Neuroscience, 
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Cambridge has a strong tradition in Neurosci-
ence, being host to the first analyses of neural 
signalling in the 1930s by Matthews and Adrian, 

determined the mechanisms of neuronal firing in the 
1950s with Hodgkin and Huxley, and heralded some of 
the early theoretical approaches to the functions of neural 
circuitry in the 1960s through Marr and Barlow.

One can split current Neuroscience research into 
5 core themes: developmental, cellular and molecular, 
neural systems, behaviour and cognition, and clinical 
neurosciences. At a cellular level, Cambridge has par-
ticular strengths in research on synaptic transmission, 
local network properties and neural circuit plasticity. The 
Wellcome Trust Sanger Institute, a genomic sequencing 
laboratory, and the MRC’s Laboratory for Molecular 
Biology have played important roles in the develop-
ment of these areas. Work on the motor system and 
motor decision-making has also been in progress for 
many years. Recently a Department of Clinical Neuro-
sciences was established to include units of Neurology 
and Neurosurgery, the Brain Repair Centre and the 
Wolfson Brain Imaging Centre. Research in this area has 
a strong emphasis on clinical application in conditions 
such as Alzheimer’s, Parkinson’s, Huntington’s, Multiple 
Sclerosis, stroke, brain injury, autism, schizophrenia 
and depression.

Neuroscience continues to grow at Cambridge, 
and with its impressive record of achievement and new 
virtual multi-disciplinary research institute, Cambridge 
Neuroscience, promises to yield further successes in 
the future.  

Anna Allan is a third year studying Medicine at Gonville 
& Caius College.

by and large, con-
cerns itself with 
what philosophy 
of mind calls ‘soft 
problems’ [9]. 
Merely standing 
upright requires 
the brain to do 
an impressive 
amount of com-
putation and 
control, but we 
could conceivably 
build a physical 
understanding 

of the process. For other questions about human mental 
cognition, it is difficult to see how a physical understanding 
of the brain, even a perfect and complete one, will provide 
answers—not least how there comes to be a ‘self’ at all. 
Perhaps there is something in human mental life which is 
beyond the reach of physical science altogether. These are 
the so-called ‘hard’ problems of consciousness, and they 
remain matters of intense philosophical controversy [10].

Despite this, there is cause for optimism. Mixing phi-
losophy of mind and the attempt to understand our bodies 
is a tradition stretching at least to Descartes, and we now 
have the advantage of a much greater understanding of our 
brains. Physically, this could lead to better therapies for a 
variety of mental illnesses, as well as some neurodegenerative 
diseases such as Alzheimer’s.  From a philosophical perspec-
tive it means that it is an exciting time to be interested in the 
questions Descartes pondered; we stand a better chance of 
finding the answers now than at any time before.  

Gregory Lewis is a second year studying Medicine at Gonville 
& Caius College.
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The human brain is an extremely complex object; within 
the space of a human skull, a thousand billion neurons 
interconnect [1]. It is also where scientists believe hu-

man consciousness resides. Understanding the brain holds 
many promises; from improved therapies for mental illness 
to answers to some perennial philosophical problems. But 
how can we start to study something so complicated?

One approach is to try and reduce the brain to smaller, 
fundamental components. From an understanding of the 
smallest constituents (a cell, or even a protein), a complete 
understanding of the brain can be ‘built upwards.’ Such an 
approach is reductionist.

The basics of how the nervous system works have been 
known since 1771 when Galvani, an Italian physician, found 
that electrical stimulation could excite muscles. Emil du Bois-
Reymond later found that, in vivo, the electrical transmission 
is carried by action potentials—transient changes in voltage 
transmitted rapidly along a nerve fibre. The puzzle lay in 
understanding how an action potential could be formed 
and transmitted.

The problem was solved primarily by work done in 
Cambridge, in particular that of two physiologists: Alan 

Hodgkin and Andrew Huxley. In a series of now classic papers, 
they dissected the properties of the nerve cell membrane and 
generated a model for the events occurring during an action 
potential [2]: Protein channels in the nerve cell membrane, 
that control the flow of ions across the membrane, change 
their configuration, causing the voltage across the membrane 
to increase briefly; that change affects ion channels further 
along the nerve fibre, setting off a chain reaction that moves 
along the nerve. The vindication of the model came when 
Huxley used it to predict the changes in voltage during an 
action potential—the prediction closely matched electrical 
recordings of real action potentials.

This work was a triumph for reductionism. It was 
one of the first explanations of biological phenomena in 

wholly physical terms, and the account remains basically 
unchanged to the present day [3]. The Hodgkin-Huxley 
model has given an explosion of detail about the chemical 
machinery in human brains: Whereas scientists once thought 

that there were two ions and their channels, building on 
Hodgkin and Huxley’s work, we now know that a variety 
of ions can be involved and that there are whole molecular 
families of channel proteins.[4] 

However, there is a growing consensus that reduc-
tive knowledge needs to be incorporated into an overall 
conceptual understanding of the brain. There has been a 
trend to embrace this within the area of cognitive science: 
an umbrella that can include linguistics, psychology, and 
philosophy as well as the natural sciences. This collabora-

tion seems set to increase further, with 
programmes of study beginning to arise 
for trans-disciplinary scientists, trained 
in multiple fields related to cognitive 
science [6].

In conclusion, modern neuroscience 
does not consist just of poking neural tis-
sue with electrodes or poisoning parts of 
the brain to see what happens, but rather 
embraces functional understanding above 
the molecular level. A good example is 
work regarding the movements of the eye, 
and how long it takes to ‘decide’ when 
to focus the eyes on another object; this 
involves understanding the behaviour of 
networks of neurons and also how we have 
evolved to respond to stimuli [7]. 

There is hope that an understanding 
of the brain could ultimately explain our 

conscious, mental lives. These are assumed to be related—an 
assumption made whenever we try to treat mental illness by 
neurosurgery or psychoactive drugs, and supported when 
we see the effects of brain injury. It is also often implied 
by neuroscientific research that attributes some part of the 
nervous system with a role in perception (e.g. colour vision, 
feeling pain).

The problem is that the working of human minds seems 
very bizarre compared to their physical basis. Neuroscience, 
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Cambridge has a strong tradition in Neurosci-
ence, being host to the first analyses of neural 
signalling in the 1930s by Matthews and Adrian, 

determined the mechanisms of neuronal firing in the 
1950s with Hodgkin and Huxley, and heralded some of 
the early theoretical approaches to the functions of neural 
circuitry in the 1960s through Marr and Barlow.

One can split current Neuroscience research into 
5 core themes: developmental, cellular and molecular, 
neural systems, behaviour and cognition, and clinical 
neurosciences. At a cellular level, Cambridge has par-
ticular strengths in research on synaptic transmission, 
local network properties and neural circuit plasticity. The 
Wellcome Trust Sanger Institute, a genomic sequencing 
laboratory, and the MRC’s Laboratory for Molecular 
Biology have played important roles in the develop-
ment of these areas. Work on the motor system and 
motor decision-making has also been in progress for 
many years. Recently a Department of Clinical Neuro-
sciences was established to include units of Neurology 
and Neurosurgery, the Brain Repair Centre and the 
Wolfson Brain Imaging Centre. Research in this area has 
a strong emphasis on clinical application in conditions 
such as Alzheimer’s, Parkinson’s, Huntington’s, Multiple 
Sclerosis, stroke, brain injury, autism, schizophrenia 
and depression.

Neuroscience continues to grow at Cambridge, 
and with its impressive record of achievement and new 
virtual multi-disciplinary research institute, Cambridge 
Neuroscience, promises to yield further successes in 
the future.  

Anna Allan is a third year studying Medicine at Gonville 
& Caius College.

by and large, con-
cerns itself with 
what philosophy 
of mind calls ‘soft 
problems’ [9]. 
Merely standing 
upright requires 
the brain to do 
an impressive 
amount of com-
putation and 
control, but we 
could conceivably 
build a physical 
understanding 

of the process. For other questions about human mental 
cognition, it is difficult to see how a physical understanding 
of the brain, even a perfect and complete one, will provide 
answers—not least how there comes to be a ‘self’ at all. 
Perhaps there is something in human mental life which is 
beyond the reach of physical science altogether. These are 
the so-called ‘hard’ problems of consciousness, and they 
remain matters of intense philosophical controversy [10].

Despite this, there is cause for optimism. Mixing phi-
losophy of mind and the attempt to understand our bodies 
is a tradition stretching at least to Descartes, and we now 
have the advantage of a much greater understanding of our 
brains. Physically, this could lead to better therapies for a 
variety of mental illnesses, as well as some neurodegenerative 
diseases such as Alzheimer’s.  From a philosophical perspec-
tive it means that it is an exciting time to be interested in the 
questions Descartes pondered; we stand a better chance of 
finding the answers now than at any time before.  

Gregory Lewis is a second year studying Medicine at Gonville 
& Caius College.
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The Cavendish Laboratory in Cambridge is legendary 
in the field of physics. The electron, pulsars, X-ray 
diffraction, and mass spectrometry were discovered 

there. Since the opening of the Cavendish in 1874, twenty-nine 
Cavendish physicists have won Nobel Prizes—and not neces-
sarily for physics. In 1953, Francis Crick and James Watson, 
working in the Cavendish, won their Prize in Physiology or 
Medicine for their discovery of the structure of DNA. 

There were several developments in the history of Cam-
bridge science leading up to the opening of the Cavendish. In 
1851, the Natural Sciences Tripos was established as the new 

system of undergraduate science education. Physics at the 
time was taught as a branch of mathematics and there was 
no university laboratory available for experimental physics. 
Although Cambridge physicists had made experimental 
discoveries before the Cavendish, these had been made in 
the privacy of college rooms or private laboratories owned 
by wealthy amateur experimentalists. Isaac Newton and 
Thomas Young, for example, both carried out work on optics 
in their college rooms. 

During this time, the only university  laboratory in 

Britain was a converted wine cellar at Glasgow University 
and students learned by aiding trained scientists in their 
private experiments. Cambridge, and indeed, Britain, needed a 
place to train young mathematicians in experimental physics. 
Consequently, on 25th November 1860, a syndicate was formed 
which established a 
physics laboratory 
in Cambridge. In 
1871, the syndicate 
appointed James 
Clerk Maxwell as 
the first professor 
of experimental 
physics. 

Today, Max-
well is famous for 
the unification of 
the discoveries in 
electricity and mag-
netism of scientists 
like Michael Fara-
day and Hans Christian Ørsted (who discovered that an 
electric current would deflect a compass needle) as well as 
for making discoveries in statistical and thermal physics. In 
particular, Maxwell’s work on electromagnetism led to the 
prediction of a constant speed of light. This was instrumental 
in Albert Einstein’s development of special relativity.

Yet electromagnetism has technological applications 
which were inconceivable in Maxwell’s day such as TV, 

radio, radar, wireless internet, Bluetooth technology, 
fibre-optics and the generation of electricity (electro-
magnetic induction). Many inventions had to be made 
before any of these devices could exist, yet none of them 
would exist without Maxwell’s equations. 

Maxwell had not published his electromagnetism 
papers by the time of his appointment. Nevertheless, 
students looked forward to his inaugural lecture with 
interest. In the nineteenth century, inaugural lectures 
were of even more importance than they are today; but 
Maxwell barely announced the lecture and held it in an 
out-of-the-way lecture theatre exclusively for his students. 
During the lecture, Maxwell explained his vision for 
physics in the new laboratory: he outlined his plans for 
a comprehensive lecture course in physics followed by 
practical demonstrations and experiments.

The Cavendish under Maxwell was a different 
laboratory than it is today. Most notably, women were 
initially not allowed in the laboratory. Maxwell finally 
allowed women to work there during the summer, when 
he would be holidaying in Scotland. Lord Rayleigh 
became the professor of the Cavendish in 1879 and it 
was not until 1882 that he fully opened the laboratory 
to women. 

The end of the nineteenth century and first half 
of the twentieth century heralded many great experi-

A Short History of the Cavendish
Daniel Gregory
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mental discoveries in physics. At the same time important 
theoretical discoveries in physics would be made such as 
Niels Bohr’s model of electron orbitals. 

In 1928, Cambridge theoretical physicist Paul Dirac 
formulated the Dirac equation. This predicts negative energy 
solutions that Dirac interpreted as antimatter. Antimatter 
particles have the same mass as normal matter, but opposite 

electric charge. Antimatter was first detected in 1932 by Carl 
Anderson at the California Institute of Technology, USA and 
today, positrons—anti-electrons—are used in PET (Positron 
Emission Tomography) scanners in hospitals. 

By the Second World War, the Cavendish was under 
the guidance of Sir William Lawrence Bragg, who pioneered 
much of X-ray crystallography. In X-ray crystallography, 
X-rays are fired into crystals and the rays that emerge can 
be used to deduce the molecule’s structure. The technique 
was essential to unlocking the structure of DNA by Watson 
and Crick in 1953.

Today, the research interests of the Cavendish Laboratory, 
headed under Professor Peter Littlewood, include semicon-
ductor physics, radio astronomy, soft condensed matter and 
biophysics, cold-temperature physics, high-energy physics 
and medical physics. This year has just seen the completion 
of the new Physics of Medicine building, next door to the 
Cavendish. The faculty hopes to strengthen research into 
biological physics, allowing physicists to attack biological 
problems, and teaching biologists about the approach of 
physicists in biological and medical science.

Scientists at the Cavendish recently came closer to un-
derstanding how certain materials superconduct at room 
temperatures. Superconductivity is the ability some materials 
possess of allowing electric current to flow through them 
without resistance. In particular, this has applications in 
superfast levitating trains, more efficient Magnetic Resonance 
Imaging machines (MRI), and lossless power generators 
and power transmission lines.

 In August 2006, an agreement was reached between 
the University of Cambridge and the Kavli Foundation to 
build the Kavli Institute for Cosmology, a research facility 
established to study the physics of the early universe and 
the formation of the first stars and galaxies. When it opens 
in 2009, the institute will include members of the Cavendish 
Astrophysics group, the Astronomy group, currently in the 
Institute of Astronomy (IoA), and the Department of Applied 
Mathematics and Theoretical Physics. The new Institute 
should hold an exciting position between theoretical and 
observational cosmology, thus strengthening the ties between 
the IoA and the Cavendish.

It remains an exciting time for Cambridge physics – and 
indeed, for Cambridge physicists.  

Daniel Gregory is a third year studying Physical Natural Sciences 
at Homerton College.

Thomson published his discovery of the electron 
in 1897, which was an impressive feat at a time 
when some scientists questioned the existence 

of the atom.
Thomson later received the Nobel Prize in Physics 

in 1906 for his subsequent work on electrical conduction 
in gases. He later theorized how the electron fit into the 
structure of the atom using his “plum-pudding” model, 
where electrons can be thought of as small negatively 
charged particles embedded in a sphere of positive 
charge, yielding an uncharged neutral atom.

One of Thomson’s most successful students was 
Ernest Rutherford, who focused on utilizing the newly 
discovered technology of X-rays. Rutherford’s stay at 
Cavendish allowed him to develop his early work in 

radioactive decay that would later earn him a Nobel 
Prize.

Danish physicist and atom pioneer, Niels Bohr, 
arrived at Cambridge as a post-doctoral fellow in 1911 
and also performed research under the direction of 
Thomson.

Bohr developed his theory of atomic structure 
involving the existence of discrete orbits of electrons 
surrounding the nucleus.  Bohr later theorized that these 
electron orbits were associated with different energy 
levels. In 1922, Bohr was awarded the Nobel Prize for 
his investigation of atomic structure and its relation to 
emanating electromagnetic radiation.  

Eric Anderson is  a fourth year studying Biomedical Engineering, 
Medicinal Biochemistry and Biological Sciences at Arizona 
State University.
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The Cavendish Laboratory in Cambridge is legendary 
in the field of physics. The electron, pulsars, X-ray 
diffraction, and mass spectrometry were discovered 

there. Since the opening of the Cavendish in 1874, twenty-nine 
Cavendish physicists have won Nobel Prizes—and not neces-
sarily for physics. In 1953, Francis Crick and James Watson, 
working in the Cavendish, won their Prize in Physiology or 
Medicine for their discovery of the structure of DNA. 

There were several developments in the history of Cam-
bridge science leading up to the opening of the Cavendish. In 
1851, the Natural Sciences Tripos was established as the new 

system of undergraduate science education. Physics at the 
time was taught as a branch of mathematics and there was 
no university laboratory available for experimental physics. 
Although Cambridge physicists had made experimental 
discoveries before the Cavendish, these had been made in 
the privacy of college rooms or private laboratories owned 
by wealthy amateur experimentalists. Isaac Newton and 
Thomas Young, for example, both carried out work on optics 
in their college rooms. 

During this time, the only university  laboratory in 

Britain was a converted wine cellar at Glasgow University 
and students learned by aiding trained scientists in their 
private experiments. Cambridge, and indeed, Britain, needed a 
place to train young mathematicians in experimental physics. 
Consequently, on 25th November 1860, a syndicate was formed 
which established a 
physics laboratory 
in Cambridge. In 
1871, the syndicate 
appointed James 
Clerk Maxwell as 
the first professor 
of experimental 
physics. 

Today, Max-
well is famous for 
the unification of 
the discoveries in 
electricity and mag-
netism of scientists 
like Michael Fara-
day and Hans Christian Ørsted (who discovered that an 
electric current would deflect a compass needle) as well as 
for making discoveries in statistical and thermal physics. In 
particular, Maxwell’s work on electromagnetism led to the 
prediction of a constant speed of light. This was instrumental 
in Albert Einstein’s development of special relativity.

Yet electromagnetism has technological applications 
which were inconceivable in Maxwell’s day such as TV, 

radio, radar, wireless internet, Bluetooth technology, 
fibre-optics and the generation of electricity (electro-
magnetic induction). Many inventions had to be made 
before any of these devices could exist, yet none of them 
would exist without Maxwell’s equations. 

Maxwell had not published his electromagnetism 
papers by the time of his appointment. Nevertheless, 
students looked forward to his inaugural lecture with 
interest. In the nineteenth century, inaugural lectures 
were of even more importance than they are today; but 
Maxwell barely announced the lecture and held it in an 
out-of-the-way lecture theatre exclusively for his students. 
During the lecture, Maxwell explained his vision for 
physics in the new laboratory: he outlined his plans for 
a comprehensive lecture course in physics followed by 
practical demonstrations and experiments.

The Cavendish under Maxwell was a different 
laboratory than it is today. Most notably, women were 
initially not allowed in the laboratory. Maxwell finally 
allowed women to work there during the summer, when 
he would be holidaying in Scotland. Lord Rayleigh 
became the professor of the Cavendish in 1879 and it 
was not until 1882 that he fully opened the laboratory 
to women. 

The end of the nineteenth century and first half 
of the twentieth century heralded many great experi-
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mental discoveries in physics. At the same time important 
theoretical discoveries in physics would be made such as 
Niels Bohr’s model of electron orbitals. 

In 1928, Cambridge theoretical physicist Paul Dirac 
formulated the Dirac equation. This predicts negative energy 
solutions that Dirac interpreted as antimatter. Antimatter 
particles have the same mass as normal matter, but opposite 

electric charge. Antimatter was first detected in 1932 by Carl 
Anderson at the California Institute of Technology, USA and 
today, positrons—anti-electrons—are used in PET (Positron 
Emission Tomography) scanners in hospitals. 

By the Second World War, the Cavendish was under 
the guidance of Sir William Lawrence Bragg, who pioneered 
much of X-ray crystallography. In X-ray crystallography, 
X-rays are fired into crystals and the rays that emerge can 
be used to deduce the molecule’s structure. The technique 
was essential to unlocking the structure of DNA by Watson 
and Crick in 1953.

Today, the research interests of the Cavendish Laboratory, 
headed under Professor Peter Littlewood, include semicon-
ductor physics, radio astronomy, soft condensed matter and 
biophysics, cold-temperature physics, high-energy physics 
and medical physics. This year has just seen the completion 
of the new Physics of Medicine building, next door to the 
Cavendish. The faculty hopes to strengthen research into 
biological physics, allowing physicists to attack biological 
problems, and teaching biologists about the approach of 
physicists in biological and medical science.

Scientists at the Cavendish recently came closer to un-
derstanding how certain materials superconduct at room 
temperatures. Superconductivity is the ability some materials 
possess of allowing electric current to flow through them 
without resistance. In particular, this has applications in 
superfast levitating trains, more efficient Magnetic Resonance 
Imaging machines (MRI), and lossless power generators 
and power transmission lines.

 In August 2006, an agreement was reached between 
the University of Cambridge and the Kavli Foundation to 
build the Kavli Institute for Cosmology, a research facility 
established to study the physics of the early universe and 
the formation of the first stars and galaxies. When it opens 
in 2009, the institute will include members of the Cavendish 
Astrophysics group, the Astronomy group, currently in the 
Institute of Astronomy (IoA), and the Department of Applied 
Mathematics and Theoretical Physics. The new Institute 
should hold an exciting position between theoretical and 
observational cosmology, thus strengthening the ties between 
the IoA and the Cavendish.

It remains an exciting time for Cambridge physics – and 
indeed, for Cambridge physicists.  

Daniel Gregory is a third year studying Physical Natural Sciences 
at Homerton College.

Thomson published his discovery of the electron 
in 1897, which was an impressive feat at a time 
when some scientists questioned the existence 

of the atom.
Thomson later received the Nobel Prize in Physics 

in 1906 for his subsequent work on electrical conduction 
in gases. He later theorized how the electron fit into the 
structure of the atom using his “plum-pudding” model, 
where electrons can be thought of as small negatively 
charged particles embedded in a sphere of positive 
charge, yielding an uncharged neutral atom.

One of Thomson’s most successful students was 
Ernest Rutherford, who focused on utilizing the newly 
discovered technology of X-rays. Rutherford’s stay at 
Cavendish allowed him to develop his early work in 

radioactive decay that would later earn him a Nobel 
Prize.

Danish physicist and atom pioneer, Niels Bohr, 
arrived at Cambridge as a post-doctoral fellow in 1911 
and also performed research under the direction of 
Thomson.

Bohr developed his theory of atomic structure 
involving the existence of discrete orbits of electrons 
surrounding the nucleus.  Bohr later theorized that these 
electron orbits were associated with different energy 
levels. In 1922, Bohr was awarded the Nobel Prize for 
his investigation of atomic structure and its relation to 
emanating electromagnetic radiation.  

Eric Anderson is  a fourth year studying Biomedical Engineering, 
Medicinal Biochemistry and Biological Sciences at Arizona 
State University.
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Ever since man had the luxury of intelligent thought and 
observation, a large part of his interest has been engaged by 
those two fundamental halves: himself, and the world that 
is around him. Of the pair, the latter is still a shared entity, 
but the former is unique to that pure, distilled ‘self’ we strive 
so hard to define. Thus, to those married to the intrigue of 

the whys and wherefores of our existence (and each one of 
us, due to our very nature, falls culprit somewhere along 
the spectrum), we can see what an attractive candidate the 
human being might be as an object of study.

This search for the ‘self’ then has lent itself through-
out history to that most classic triad of mind, body and 
soul, and, leaving the semantic nuances to those hungry 
for debate, leads us to the fields of neuroscience, genetics 
and philosophy, searching for answers pertaining to each 
idea in turn. In these fields, Cambridge has once again seen 
itself at the forefront over the past decades, and the results 
have been astounding. 

In neuroscience, the idea has been that if the brain is 
what gives us our reason and behaviour, then all that we 
think of, what we do, maybe even what we are, is defined 
by this very literal nerve-centre. A major force in discover-
ing more was the work of Sherrington and Edgar, 1st Baron 
Adrian in the early half of the 20th century. Adrian’s work on 
information coding by neuronal spike frequencies led to a 
much better understanding of how information was passed 
around the nervous system [1]. Sherrington, meanwhile, did 
significant early work on the localisation of cortical function 
with Langley, before eventually establishing reciprocal in-
nervation in motor systems, helping us see how co-ordinated 
movements take place [2]. 

At the other end was Hodgkin & Huxley’s classical 
electrophysiology, where the voltage-clamp studies form the 
very basis of our knowledge today of how nerves conduct [3]. 
Moreover, many neuroscientists nowadays are engrossed in 
searching for the cognitive aspects underlying our behaviour, 
and a great partaker in this with much of his later work was 
our very own Francis Crick, with the Neural Correlates of 
Consciousness [4].

A mention of Crick, however, brings us to his celebrated 
discovery of the double helix along with James Watson [5]. 
Their pioneering work paved the way for truckloads of tri-
umphs, including Sanger’s hunt for a chain termination 
method to DNA sequencing, subsequently giving us the 
Human Genome Project, and him a second Nobel Prize 
[6]. The idea here is that perhaps these building blocks of 

our DNA are what truly define who we are and provide us 
with a blueprint to our unique personalities.

Genetics at Cambridge, however, was making news since 
much earlier times, when large-scale Mendelian studies to 
explain population trends were the fashion. Ronald Fisher’s 
1930 classic “The Genetical Theory of Natural Selection”, led 
to paradigm shifts in our understanding of how evolution 
functioned, whilst his keen interest in statistical analysis 
generated a whole set of more rigorous scientific methods 
for fellow researchers [7].

This time also saw Reginald Punnett, who co-discovered 
genetic linkage along with William Bateson, invented the 

‘Punnet square’, and, by introducing some of his population 
problems to the mathematician G. H. Hardy, indirectly led 
to the Hardy-Weinberg principle [8].

Our third destination is that of classical philosophy, 
which saw a huge upsurge in the last century in the formi-
dable trinity of Russell, Moore and Wittgenstein, and the 
idea was often that the ‘self’ is not intrinsic to our physique 
or the brain, but somehow resides outside it—perhaps as a 
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‘soul/spirit’, i.e. an external viewer.
Amongst the fluctuating positions Russell had on this, 

one essential idea was that of introspection, whereby we 
are aware of other happenings within our mind, thinking 
about thinking, and so on—an idea central to conscious-
ness debates in cognitive neuroscience too [9]. Wittgenstein 
further argued that the ‘I’ was something distinct to the 
brain and the body, hence when we say ‘I think…’, it should 
perhaps be ‘It thinks…’ [10]. This notion of a ‘transcendental 
ego’, isolated from sensation, has been a recurrent theme, 
with the idea being that our true ‘selves’ are beyond these 
parameters of study and that a One-way Cartesian stance 
is perhaps our best bet [11].

Thus we can see how each of these individuals tried to 
look at the idea of defining who we are through their own 
varied means. And whilst being champions of their own 
causes, many of them have been polymaths, with interests 
in all aspects of this quest for our identity.

It is often said that the journey is more important than 
the destination. But perhaps what is even more important 
is the purpose behind that journey one undertakes in the 
first place—the difference between circumstance and choice, 
made to and chose to. This purpose is something that you 
may not even think about or indeed spend the natural course 

of your lifetime looking for. For these men, however,it was 
that purpose itself of finding out more about who we truly 
are and how we get to that stage that perhaps became their 
drive towards these discoveries.

It is now up to us then to make our own journeys and 
should we choose to take on the torch, there are vast lands 
out there waiting to be conquered, hiding to be discovered, 
missing to be imagined...  

Harsh Bhatt is a second year studying Medicine at Gonville & 
Caius College.

The idea of our true 
‘selves’ being beyond these 

parameters of study
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Many countries are 
increasingly being 
pressed to look to-

wards non-invasive medical 
imaging for medical diagno-
sis and treatment, partially 
due to ageing populations . 
Non invasive medical imag-
ing greatly reduces recovery 
times (which are exponen-
tial to age) and eliminates 
patient wounds that often give rise to complications 
and infections. From the first X-ray to the more recent 
Positron Emission Tomography (PET), we are still far 
from exploiting the full potential of medical imaging. 
Many diseases such as atherosclerosis, stroke, and breast 
cancer can now be diagnosed and even treated to an 
extent with this technology.

In order to further 
the field, Cambridge has 
been spearheading mul-
tidisciplinary collabora-
tions between engineers 
and clinicians in medical 
imaging research. At the 
Medical Imaging Group 
in the Department of En-
gineering, researchers 
specialise in developing 

freehand three-dimensional (3D) ultrasonic imaging 
techniques. One of their projects involves collaboration 
with clinicians at Addenbrooke’s Hospital to develop 
a technique to visualize and measure the size of breast 
cancer tumors using freehand 3D ultrasound, which 
is crucial because surgery is extremely dangerous for 
large tumors.

In the future, there is little doubt that medical 
imaging will lead to more accurate and faster diagnoses. 
The challenge lies in reducing costs so that these new 
advancements are available to all patients.  

Nicholas Xue Wei Tan is in the class of 2012 at Harvard 
University, specialising in Biology and Health Policy.
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Ever since man had the luxury of intelligent thought and 
observation, a large part of his interest has been engaged by 
those two fundamental halves: himself, and the world that 
is around him. Of the pair, the latter is still a shared entity, 
but the former is unique to that pure, distilled ‘self’ we strive 
so hard to define. Thus, to those married to the intrigue of 

the whys and wherefores of our existence (and each one of 
us, due to our very nature, falls culprit somewhere along 
the spectrum), we can see what an attractive candidate the 
human being might be as an object of study.

This search for the ‘self’ then has lent itself through-
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for debate, leads us to the fields of neuroscience, genetics 
and philosophy, searching for answers pertaining to each 
idea in turn. In these fields, Cambridge has once again seen 
itself at the forefront over the past decades, and the results 
have been astounding. 

In neuroscience, the idea has been that if the brain is 
what gives us our reason and behaviour, then all that we 
think of, what we do, maybe even what we are, is defined 
by this very literal nerve-centre. A major force in discover-
ing more was the work of Sherrington and Edgar, 1st Baron 
Adrian in the early half of the 20th century. Adrian’s work on 
information coding by neuronal spike frequencies led to a 
much better understanding of how information was passed 
around the nervous system [1]. Sherrington, meanwhile, did 
significant early work on the localisation of cortical function 
with Langley, before eventually establishing reciprocal in-
nervation in motor systems, helping us see how co-ordinated 
movements take place [2]. 

At the other end was Hodgkin & Huxley’s classical 
electrophysiology, where the voltage-clamp studies form the 
very basis of our knowledge today of how nerves conduct [3]. 
Moreover, many neuroscientists nowadays are engrossed in 
searching for the cognitive aspects underlying our behaviour, 
and a great partaker in this with much of his later work was 
our very own Francis Crick, with the Neural Correlates of 
Consciousness [4].

A mention of Crick, however, brings us to his celebrated 
discovery of the double helix along with James Watson [5]. 
Their pioneering work paved the way for truckloads of tri-
umphs, including Sanger’s hunt for a chain termination 
method to DNA sequencing, subsequently giving us the 
Human Genome Project, and him a second Nobel Prize 
[6]. The idea here is that perhaps these building blocks of 

our DNA are what truly define who we are and provide us 
with a blueprint to our unique personalities.

Genetics at Cambridge, however, was making news since 
much earlier times, when large-scale Mendelian studies to 
explain population trends were the fashion. Ronald Fisher’s 
1930 classic “The Genetical Theory of Natural Selection”, led 
to paradigm shifts in our understanding of how evolution 
functioned, whilst his keen interest in statistical analysis 
generated a whole set of more rigorous scientific methods 
for fellow researchers [7].

This time also saw Reginald Punnett, who co-discovered 
genetic linkage along with William Bateson, invented the 

‘Punnet square’, and, by introducing some of his population 
problems to the mathematician G. H. Hardy, indirectly led 
to the Hardy-Weinberg principle [8].

Our third destination is that of classical philosophy, 
which saw a huge upsurge in the last century in the formi-
dable trinity of Russell, Moore and Wittgenstein, and the 
idea was often that the ‘self’ is not intrinsic to our physique 
or the brain, but somehow resides outside it—perhaps as a 
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‘soul/spirit’, i.e. an external viewer.
Amongst the fluctuating positions Russell had on this, 

one essential idea was that of introspection, whereby we 
are aware of other happenings within our mind, thinking 
about thinking, and so on—an idea central to conscious-
ness debates in cognitive neuroscience too [9]. Wittgenstein 
further argued that the ‘I’ was something distinct to the 
brain and the body, hence when we say ‘I think…’, it should 
perhaps be ‘It thinks…’ [10]. This notion of a ‘transcendental 
ego’, isolated from sensation, has been a recurrent theme, 
with the idea being that our true ‘selves’ are beyond these 
parameters of study and that a One-way Cartesian stance 
is perhaps our best bet [11].

Thus we can see how each of these individuals tried to 
look at the idea of defining who we are through their own 
varied means. And whilst being champions of their own 
causes, many of them have been polymaths, with interests 
in all aspects of this quest for our identity.

It is often said that the journey is more important than 
the destination. But perhaps what is even more important 
is the purpose behind that journey one undertakes in the 
first place—the difference between circumstance and choice, 
made to and chose to. This purpose is something that you 
may not even think about or indeed spend the natural course 

of your lifetime looking for. For these men, however,it was 
that purpose itself of finding out more about who we truly 
are and how we get to that stage that perhaps became their 
drive towards these discoveries.

It is now up to us then to make our own journeys and 
should we choose to take on the torch, there are vast lands 
out there waiting to be conquered, hiding to be discovered, 
missing to be imagined...  

Harsh Bhatt is a second year studying Medicine at Gonville & 
Caius College.
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times (which are exponen-
tial to age) and eliminates 
patient wounds that often give rise to complications 
and infections. From the first X-ray to the more recent 
Positron Emission Tomography (PET), we are still far 
from exploiting the full potential of medical imaging. 
Many diseases such as atherosclerosis, stroke, and breast 
cancer can now be diagnosed and even treated to an 
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In order to further 
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freehand three-dimensional (3D) ultrasonic imaging 
techniques. One of their projects involves collaboration 
with clinicians at Addenbrooke’s Hospital to develop 
a technique to visualize and measure the size of breast 
cancer tumors using freehand 3D ultrasound, which 
is crucial because surgery is extremely dangerous for 
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In the future, there is little doubt that medical 
imaging will lead to more accurate and faster diagnoses. 
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Synthesising Success

A research group in Singapore has generated unlimited 
numbers of pure insulin-producing cells from mouse 
embryonic stem cells (ESCs) [1]. These cells have 

proved highly effective in treating diabetes in the mouse 
model. If successful, obtaining similar cells from human ESCs 
would enable scientists to study their potential applications 
in diabetes treatment. With a rising incidence of the chronic 
disease worldwide, this is very welcome progress.

Diabetic mice and embryonic stem cells may be com-
monplace in biomedical research today, but countless scientists 

are standing ‘on the shoulders of giants’. 
Sir Martin Evans was co-awarded the 2007 Nobel Prize 

in Physiology or Medicine for the principles of introducing 
specific gene modifications in mice using embryonic stem 
cells [2]. A student of Christ’s College, Sir Evans returned 
to Cambridge in 1978 where he became the first to isolate 
stem cells from mouse embryos [3]. His pioneering research 
led to the creation of legions of ‘knockout’ mice; mice that 
are genetically altered to develop human diseases including 
cancer, cardiovascular disease, and diabetes. These mice have 
provided unparalleled insight into disease progression, and 
are invaluable in evaluating new drug therapies [4].

Of the countless more journeys to the new frontiers of 
biomedical science to be made this century, many are likely 
to be in the company of such furry pawed creatures first 
modified in Cambridge almost 30 years ago.   

Goh Zhaojing is a second year studying Medicine at the National 
University of Singapore.

Organic Chemistry holds a special place within the 
Department of Chemistry at the University of Cam-
bridge, reflecting its importance as an academic dis-

cipline and its rich history.  The 1702 Chair of Chemistry is 
the longest occupied chair of Chemistry in Great Britain and 
became the BP Chair of Organic Chemistry in 1992.  When 
one early incumbent, Richard Watson, was appointed in 
1764 he famously admitted that “I knew nothing at all of 
chym-istry, had never read a syllable on the subject…but I 
was tired of mathematics and natural philosophy” [1].  

This could not be said of the Professor Steven Ley, who 
has held the post since 1992.  His group has completed the 
total synthesis of over 120 products, including 31 derived from 
nature [2]. Their synthesis of azadirachtin, a highly complex 
molecule which prevents insects feeding on plants, was published 
in 2007 after 22 years of hard work [2]. While the synthesis 
itself cannot be used commercially, the process has led to a 
deeper understanding of the molecules function and reactivity, 
which could help in finding or synthesising other useful and 
environmentally friendly insecticides. Just after he came to the 
Chair, Ley envisaged an exciting future for synthetic organic 

chemistry “we are going to see spectacular advances in our 
understanding of cellular and biochemical processes…[and] 
the treatment of diseases” [3]. It is clear to see that the field is 
heading rapidly towards further such discoveries.  

Jenny Molloy is a second year studying Biological Natural Sciences 
at Corpus Christi College. She is currently the Incoming President 
of The Triple Helix Cambridge.

Jenny Molloy

A Journey for Mice & Men
Goh Zhaojing
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A Toast to Twinned Toes
Wee Liang En

Highly complex processes are prone to occasional 
errors, and human development is no exception, 
as I should know. I have a condition known as 

syndactyly—while others have ten toes, I have only nine. 
Two of my toes are not separate, but joined by a webbing 
of flesh. Since I was young, I have always wondered—what 
went wrong? What caused my conjoined toes?
 When I grew older, I read the textbooks, and the 
answer was revealed to me. The key was apoptosis. The 
developing mouse paw starts off as a rounded blob. Then 
cells in between would-be digits die off—and only then 
are the digits revealed, carved out of that unformed lump 
by the chisel of programmed cell death. Since what’s true 
for mice is also true for the hairless apes that share some 

70% of their genes, my syndactyly was the result of cells 
in between my toes that refused to die as planned. I was 
intrigued by this piece of knowledge—but who worked it 
out? And how did they do it?
 Research, of course, is not a masterpiece painted 
by one artist—but a jigsaw painstakingly pieced together 
by many, over decades. But the pioneering work done by 
Dr Sydney Brenner at the MRC Laboratory of Molecular 
Biology in Cambridge [1], along with that of John Sulston 
and Robert Horvitz, laid the framework for much of what we 
know about apoptosis today [2], and in the process, earned 
the three scientists the 2002 Nobel Prize for Physiology or 
Medicine [5]. Amazingly, much of this work was not done on 
mouse paws or human cells—but on a humble, transparent 
worm called Caenorhabditis elegans. Painstakingly counting 
the cells of C. elegans, they concluded that out of the 1090 
cells generated during the worm’s development, only 959 
remained in the adult, while the rest underwent apoptosis. 

Thus, in terms of development, men, mice and worms all 
share the use of cellular suicide [3]. These important findings 
ultimately led to the explanation for my conjoined toes.
 Of course, today’s understanding of apoptosis has 
gone far beyond conjoined toes. Less trivially, understanding 

how cells program their own suicide sheds light on many 
facets of human disease, especially the causes of cancer. 
Sometimes cells refuse to obediently swallow their cyanide 
pills—an insurrection which leads to cancer. A tumour is a 
mass of rebellious cells that refuses to die, even after orders 
to do so. After decades of research, scientists today have a 
better understanding of the signals that trigger apoptosis, 
and how they can go wrong.
 There I would have left things, but my affinity with 
apoptosis was not at an end. With my interest in cell biology 
kindled, I took on a high school project under a mentor who 
studied a few proteins involved in cell death [4]. In a chain 
of coincidences, my mentor’s laboratories were located in the 
Brenner Centre for Molecular Medicine; and eventually, my 
project won a prize in Singapore’s National Science Talent 
Search—a prize which was presented by none other then Dr 
Brenner himself. Dr Brenner, still active at the age of 81, was 
a key advisor in the development of Singapore’s budding 
biomedical industry, and was awarded Singapore’s National 
Science and Technology Medal in 2006 [6]. I would never 
have imagined that work done decades ago in a distant 
country would intertwine with my life in such an intricate 
way, and would become the catalyst that pushed me into 
medicine and science. 
 Apoptosis is a fundamental process. We now know 
that it applies to all multi-cellular organisms, from plants 
to animals and from mice to men. But for me, apoptosis is 
also a personal story, one that demonstrates not just how a 
simple piece of work can lift the veil on a whole new field 
of science, but also how science can cross space and time 
to impact other people’s lives.   

Wee Liang En is a first year medical student at the National 
University of Singapore’s Yong Loo Lin School of Medicine.
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Five Cambridge academics from five disciplines respond...

What is the Most Evolved Thing 
About Humans?

Harriet Feldman

I will start with the caveat that Darwin’s theory technically 
does away with the notion of ‘higher’ and ‘lower’ organ-
isms, and of evolution as progress. Darwin, however, 

still seemed to hold these views: he occasionally describes 
Europeans as a ‘superior’ race, and ‘primitive’ peoples as 
closer to animals, the implication being that there is a hierarchy 
of species. For Darwin, the pinnacle of human evolution, 
the latest stage, was ‘moral instinct’. Many animals show 
selflessness towards their children, others still altruism to 
members of their group or pack. It is only humans, though, 
who show selfless behaviour towards all members of their 
own species, and often treat other species with kindness to 
our own detriment. To Darwin, this was the highest moral 
sense, and the equitable treatment of animals was something 
he was obviously passionate about. He supported animal 
rights cases brought to him as a local Justice of the Peace 
and was involved in the campaign of anti-vivisection legisla-
tion which formed the basis of British animal experimenting 
legislation for over 100 years.

Dr Paul White, Darwin Correspondence Project

The most evolved thing in the world is certainly bacterial 
reproduction. Unlike humans, who only have access to 
the genetic information in other humans, bacteria can 

exchange DNA with any member of any species of bacteria, 
vastly increasing their gene pool. We are only now beginning 

to understand how complex 
and well controlled this 
process is. Bacteria can 
exchange important genes 
as complete units, the gene 
being neatly and precisely 
cut out, copied and posted 
then reinserted by another 
bacterium, with no random 
chopping up which would 
lead to wastage. In addition, 
bacteria have enormous 
population sizes and can 
take 99.99% losses and still 
recover overnight, making 
them amazingly efficient 
evolvers. What makes them 
so astonishing is that they 
have gained control over 
their own evolution, so 
that it is no longer left to 
chance but ruthlessly ex-
ploited for the survival of 
their genes.

Compared to bac-
teria, humans are rare, 
homogenous and slow. 
However, our brains do 
make us special. Many of 
the things we can do with 
them—designing computer 
games, writing poetry and 

even thinking of God—are not the things they evolved 
to do at all. Most features evolve to a selective pressure, 
whereas many aspects of modern human culture could be 
described as ‘adopted’ rather than ‘adapted’. I am always 
depressed by the Dawkins camp, who argue that we are 
puppets of our neural evolution. Selfishness and tit-for-tat 
altruism may well be hard-wired into our brains, but surely 
the point of having such a complex one is that we are able 
to transcend them?

Dr David Summers, Head of the Department 
of Genetics

The term ‘more evolved’ is problematic. As an evolution-
ary scientist I try to understand organisms in terms 
of how well adapted they are to their environments 

– so something that is highly evolved and very adaptive 
in one animal could be maladaptive in another. That said, 
some features are more ‘derived’ than others—they have 
appeared more recently. Upright walking differentiates us 
from the apes, but appeared 4–5 million years ago. More 
recent developments include a precise hand grip, loss of 
body hair and prehensile toes and the shrinking of the face. 
What has allowed humans to dominate the planet, however, 
is the size of their brains and their capacity to model the 
world internally. Current theory suggests the development 
of our brains was to cope with the highly complex social 
groups which became advantageous in the precise (and 
apparently rare) conditions in which humans evolved—it 
is easy to forget just how rare gregariousness is in species 
other than primates. This ‘neurological modelling’ of the 
world underlies language, essential for development of a 
complex society, agriculture, arts, politics, and technology. 
Technology is arguably our most adaptive feature; how 
many of us could survive anywhere in the world without 
a cutting edge, or a fire?  

Professor Robert Foley, Director of the Leverhulme 
Centre for Human Evolutionary Science
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In 2009, the 200th anniversary of Darwin’s birth, few 
people are busier than the Darwin Correspondence 
Project.  They are currently being inundated with 

requests for their expertise in developing special radio and 
television programmes on Charles Darwin and his life. 
The Project, started in the 1970s by Frederick Burkhardt 
with the help of Cambridge zoologist Sydney Smith, is 
in possession of the single largest collection of Darwin’s 
letters alongside his personal library and journals. 

Letters were Darwin’s primary means of commu-
nication and to date the project has located 14,500 letters 
exchanged between Darwin and nearly 2000 correspon-
dents around the world. There are letters discussing his 
ideas with colleagues and also personal messages to his 
wife and children. The project has painstakingly carried 
out the colossal task of tracking the letters, transcrib-
ing then into an electronic format and putting them 
in chronological order. This is no mean achievement, 
especially considering that letters are continuing to be 
discovered and, very unhelpfully, do not often contain 
the date or the addressee. Dating the letters relies on 
their content and also on material changes- such as 
alterations in the letterhead and stationery over time. 

Conversations and debates held between Darwin 
and his correspondents (including some of his critics) 
have revealed glimpses of his domestic and business 
life. His letters and manuscripts have shed light on 
the emotional side of science - his enthusiasm, disap-
pointments, his belief in his theory, his amicability and 
openness to criticism, and his humility.

The efforts of the project are designed to leave an 
accurate, lasting and accessible body of work. Each let-
ter has been stringently proof-read and supplemented 
with factual, background information that refrains from 
making interpretations of the content. An online database 
of the letters has been created, volumes of the collection 
have been published, select conversations have been 
dramatised and more recently, a teaching resource has 
been developed for school pupils and university students.  
The project hopes that the richness and variety of the 
letters will keep Darwin’s work and world accessible 
to the general public.

The project is based at the University Library in 
Cambridge and also the US. See the website www.
darwinproject.ac.uk for more information. 

I wish to thank Dr. Paul White for talking to me 
about the project and the letters.  

Rachana R. Narayanan is a second year studying Biological 
Natural Sciences at Gonville & Caius College.

The Darwin 
Correspondence 

Project 
Rachana R. Narayanan

Well of course the conventional thing is to be fright-
fully impressed by the human brain, and especially 
the fact that it has a ridiculous amount of that messy 

neocortex, burgeoning out into bulges and folds and making 
our brains look like walnuts. But how useful is it, really? The 
effects of evolution are not necessarily beneficial, and in some 
dramatic cases—the peacock’s tail, the stag’s antlers—can be 
downright silly. I suspect that the cortex we are so proud of 
may be similar, and is actually better viewed as a tumour-like 
excrescence, its size being selected for because by generating wit 
and art and music, it makes its owner attractive to the opposite 
sex. In purely biological terms, we’re not much more skilled by 
having all that cortex. A blackbird flying into a tree, and landing 
with precision on a twig, is about as good as it gets. Our brain is 
a few thousand times more massive than the blackbird’s: are we 
a thousand times better at that kind of precise, elegant, move-
ment? I think not. We’re pretty good at holding and manipulating 
things, though, so I think I’d go for the hand rather than the 
brain. Not many creatures can play the piano. But given how 
nicely they sing, I bet if God had given blackbirds hands, they 
would be the Paderewskis of the animal kingdom.  

Harriet Feldman is a third year studying Medicine at Gonville 
& Caius College.

Dr Roger Carpenter, Reader in Oculomotor 
Physiology, Department of Physiology, 
Development and Neuroscience

I am not very happy about the question, given that every 
creature alive today has had the same time to evolve from 
pre-Cambrian ancestors. In that sense our exquisite cogni-

tive faculties are no more evolved than the crocodile’s snout. 
Nevertheless I suppose those are the faculties of which we are 
most proud, partly because we are much more conscious of them 
than of any adaptations at a molecular level. In Victorian times 
resistance to Darwin often concentrated on our developed moral 
sense, as if above all else that could not have been a product 
of the teeming, purposeless war of all against all that Darwin 
made the source of all our features. But that idea is not much 
in favour now, since our capacities for sympathy, together with 
the need for cooperation with others, provide ample soil in 
which tendencies for self-restraint, just dealing, and such things 
as respect for property and promises evolve. It is regrettable in 
this regard that prominent contemporary writings on biology 
have talked heroically of mankind “rebelling against selfish 
genes” in order to behave decently. This description of what 
we do is only really available to an unscientific dualist, bent 
on adding a divine spark to our natural makeup.

Other cognitive functions are arguably more mysterious. 
Why do we care about truth, when myth and legend serve 
just as well? How were some of us adapted to be so good at 
mathematics or physics, or painting or music? A popular sug-
gestion is that they attract mates, but that leaves open why we 
find those characteristics attractive in the first place. 

Professor Simon Blackburn, Professor of 
Philosophy
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Science is done to find out about the world in which we 
live; to improve the livelihood and well-being of society.  
Not all scientific research is done in a lab.  Indeed Dar-

win was exemplary in being a scientist who voyaged across 
the world in the Beagle to do his work, making observa-
tions, conducting experiments and devising theories on the 
natural environment.  Two hundred years on, Cambridge 
scientists continue to travel far and wide to do their work in 
and for society. Here we take a look at some of the current 
Cambridge scientists that carry out their work in unusual 

settings out of the lab. Some scientists work to improve the 
lives of individuals, their families and friends, helping each 
one to live a more comfortable or fulfilling life within their 
local community.  Others work on a broader scale, helping 
society to understand and tackle issues that affect people 
collectively, at a local, national or global level. A number of 
scientists even research society itself, its evolutionary origins, 
how it developed and the underlying similarity and diversity 
between different societies.  All of them, however, help society 
decide how to function, develop and regulate itself. 

Out of the Lab

The discovery 
of ‘the Ozone 
Hole’ in 1985 by 

scientists, including Mr 
Jonathan Shanklin , PM, 

from the British Antarctic Survey (BAS) in Cambridge provided 
some of the earliest unequivocal evidence for deterioration 
of the environment caused by human activity. Mr Shanklin 

continues to work 
at the BAS in the 
Meteorological and 
Ozone Monitoring 
unit where he runs 
the operational 
side of the weather 
measurement pro-
gramme. His work 
requires him to 
visit the Antarctic 
regularly to install 
meteorological 
equipment and 
analyse data mea-
surements. The 
Antarctic Ozone 
Hole is just one example of how human activity can cause 
a dramatic change to the natural environment over a fright-
eningly short time-span (under a decade in this case.) It also 
shows how prompt, co-operative action by governments 
across nations can successfully avert ecological disaster.    

Alice Young

Professor Martin Johnson is Professor of Reproductive 
Sciences in the Cambridge University Department of 
Physiology, Development and Neuroscience. He works 

on mitochondrial DNA replication in mouse development 
and how it is affected by maternal factors. Work such as 
Professor Johnson’s forms the basis for 
developing reproductive technologies to 
treat infertility, prevent conception or 
avoid genetic disease, all of which can 
profoundly reduce an individual’s suffer-
ing or prevent stigmatisation by society.  
In addition to producing basic research 
with strong potential for practical applica-
tion, Professor Johnson’s work explores 
the ethico-legal issues raised by modern 
reproductive technologies and their social 
and political impact. Importantly, he was 
invited to act as chief scientific advisor 
to the Joint Parliamentary Committee to 

scrutinize the Government’s 
Draft Human Tissue and 
Embryo Bill published in 
May 2007 and later revised 
following the committee’s 

recommendations. The amendments 
made to the 1990 Human Fertilisation 
and Embryology Act as a result of this Bill 
have already impacted significantly on 
how scientific research is carried out in 
this country, not just in the reproductive 
sciences, but across all areas of biomedi-
cal research. This example just goes to 
show that scientists can and should play 
a pivotal role in shaping society, both 
through the application of their scientific 
findings to benefit individuals and by 
directly influencing areas of policy that 
may affect the populace as a whole.

Looking at Policy

Tracking the Climate
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Dr Marie Edmonds is a vol-
canologist at the Depart-
ment of Earth Sciences 

investigating the physical and 
chemical processes associated 
with the formation of magma 
and volcanic eruption. She is particularly interested in the 
composition of volcanic gases and how volatile degassing 
affects eruptive style and lava extrusion.  Dr Edmonds’ work 
is of vital importance as her findings contribute to our un-
derstanding of volcanoes and the process of eruption.  This 

helps scientists predict and plan for volcanic eruptions so 
that they can warn those whose lives may be affected. Her 
research could potentially save lives and livelihoods, averting 
a repetition of the horrors of Pompeii in AD79.

Professor Simon Baron-Cohen works in the Depart-
ments of Psychiatry and Experimental Psychology, 
and is Director of the Autism Research Centre in Cam-

bridge. His research focuses on 
the neurobiological basis of au-
tism spectrum conditions, meth-
ods of diagnosis and screening 
and interventions. His applied 
research includes developing 
special educational programmes 
such as ‘The Transporters DVD’ 
(see www.thetransporters.com). 
This is a children’s animation 
based around trains with ani-
mated faces. Children with au-
tism will watch films of vehicles, 
even though they tend to avoid 
looking at faces, so this is a way 
to expose them to faces and facial 

expressions to encourage 
their learning. Evaluation 
shows that watching such 

films leads to improvement in 
emotion recognition. The Autism 
Research Centre also carries out 
studies into the prevalence of 
autism in schools and develop-
ing educational programs to help 
these children. The centre has 
evaluated Lego Therapy, which 
teaches children to interact so-
cially, and because Lego is a 
highly structured toy that appeals 
to their interest in systems, the 
children have fun whilst learning 
important social skills. 

Dr William McGrew is a cultural primatologist working 
in the Department of Biological Anthropology and the 
Leverhulme Centre for Human Evolutionary Studies. 

He studies our nearest living ancestors, the African Great 
Apes to determine how human behaviour and culture have 
evolved. He believes that the rich diversity in social life and 
material culture seen 
in chimpanzees reflects 
social learning of tradi-
tions, and more closely 
resembles cultural va-
riety in humans than 
the simpler behaviour 
of other animal species. 
He is interested in the 
diversity of behaviours 
exhibited by chimpan-
zees from different 
sites across Africa, par-
ticularly with respect 

to object manipulation and 
tool use. His work has been 
fundamental in developing 
the view that a concept of 
culture can be applied to 
non-human societies, which 

provides the basis for 
studying the cultures 
of primates to gain 
insight into human 
culture.  The finding 
that the diversity of 
chimpanzee behav-
iours observed can-
not simply be explained by environmental and 
genetic determination but requires additional 
social learning is of great significance in deter-
mining how human social behaviours and culture 
have evolved and will continue to evolve into 
the future.  

Alice Young is a graduate working in the Department of Genetics and an editor for this 800th Anniversary Edition.

The Volcanologist

Studying Autism   

The Primatologist 
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Five Cambridge academics from five disciplines respond...

What is the Most Evolved Thing 
About Humans?

Harriet Feldman

I will start with the caveat that Darwin’s theory technically 
does away with the notion of ‘higher’ and ‘lower’ organ-
isms, and of evolution as progress. Darwin, however, 

still seemed to hold these views: he occasionally describes 
Europeans as a ‘superior’ race, and ‘primitive’ peoples as 
closer to animals, the implication being that there is a hierarchy 
of species. For Darwin, the pinnacle of human evolution, 
the latest stage, was ‘moral instinct’. Many animals show 
selflessness towards their children, others still altruism to 
members of their group or pack. It is only humans, though, 
who show selfless behaviour towards all members of their 
own species, and often treat other species with kindness to 
our own detriment. To Darwin, this was the highest moral 
sense, and the equitable treatment of animals was something 
he was obviously passionate about. He supported animal 
rights cases brought to him as a local Justice of the Peace 
and was involved in the campaign of anti-vivisection legisla-
tion which formed the basis of British animal experimenting 
legislation for over 100 years.

Dr Paul White, Darwin Correspondence Project

The most evolved thing in the world is certainly bacterial 
reproduction. Unlike humans, who only have access to 
the genetic information in other humans, bacteria can 

exchange DNA with any member of any species of bacteria, 
vastly increasing their gene pool. We are only now beginning 

to understand how complex 
and well controlled this 
process is. Bacteria can 
exchange important genes 
as complete units, the gene 
being neatly and precisely 
cut out, copied and posted 
then reinserted by another 
bacterium, with no random 
chopping up which would 
lead to wastage. In addition, 
bacteria have enormous 
population sizes and can 
take 99.99% losses and still 
recover overnight, making 
them amazingly efficient 
evolvers. What makes them 
so astonishing is that they 
have gained control over 
their own evolution, so 
that it is no longer left to 
chance but ruthlessly ex-
ploited for the survival of 
their genes.

Compared to bac-
teria, humans are rare, 
homogenous and slow. 
However, our brains do 
make us special. Many of 
the things we can do with 
them—designing computer 
games, writing poetry and 

even thinking of God—are not the things they evolved 
to do at all. Most features evolve to a selective pressure, 
whereas many aspects of modern human culture could be 
described as ‘adopted’ rather than ‘adapted’. I am always 
depressed by the Dawkins camp, who argue that we are 
puppets of our neural evolution. Selfishness and tit-for-tat 
altruism may well be hard-wired into our brains, but surely 
the point of having such a complex one is that we are able 
to transcend them?

Dr David Summers, Head of the Department 
of Genetics

The term ‘more evolved’ is problematic. As an evolution-
ary scientist I try to understand organisms in terms 
of how well adapted they are to their environments 

– so something that is highly evolved and very adaptive 
in one animal could be maladaptive in another. That said, 
some features are more ‘derived’ than others—they have 
appeared more recently. Upright walking differentiates us 
from the apes, but appeared 4–5 million years ago. More 
recent developments include a precise hand grip, loss of 
body hair and prehensile toes and the shrinking of the face. 
What has allowed humans to dominate the planet, however, 
is the size of their brains and their capacity to model the 
world internally. Current theory suggests the development 
of our brains was to cope with the highly complex social 
groups which became advantageous in the precise (and 
apparently rare) conditions in which humans evolved—it 
is easy to forget just how rare gregariousness is in species 
other than primates. This ‘neurological modelling’ of the 
world underlies language, essential for development of a 
complex society, agriculture, arts, politics, and technology. 
Technology is arguably our most adaptive feature; how 
many of us could survive anywhere in the world without 
a cutting edge, or a fire?  

Professor Robert Foley, Director of the Leverhulme 
Centre for Human Evolutionary Science
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In 2009, the 200th anniversary of Darwin’s birth, few 
people are busier than the Darwin Correspondence 
Project.  They are currently being inundated with 

requests for their expertise in developing special radio and 
television programmes on Charles Darwin and his life. 
The Project, started in the 1970s by Frederick Burkhardt 
with the help of Cambridge zoologist Sydney Smith, is 
in possession of the single largest collection of Darwin’s 
letters alongside his personal library and journals. 

Letters were Darwin’s primary means of commu-
nication and to date the project has located 14,500 letters 
exchanged between Darwin and nearly 2000 correspon-
dents around the world. There are letters discussing his 
ideas with colleagues and also personal messages to his 
wife and children. The project has painstakingly carried 
out the colossal task of tracking the letters, transcrib-
ing then into an electronic format and putting them 
in chronological order. This is no mean achievement, 
especially considering that letters are continuing to be 
discovered and, very unhelpfully, do not often contain 
the date or the addressee. Dating the letters relies on 
their content and also on material changes- such as 
alterations in the letterhead and stationery over time. 

Conversations and debates held between Darwin 
and his correspondents (including some of his critics) 
have revealed glimpses of his domestic and business 
life. His letters and manuscripts have shed light on 
the emotional side of science - his enthusiasm, disap-
pointments, his belief in his theory, his amicability and 
openness to criticism, and his humility.

The efforts of the project are designed to leave an 
accurate, lasting and accessible body of work. Each let-
ter has been stringently proof-read and supplemented 
with factual, background information that refrains from 
making interpretations of the content. An online database 
of the letters has been created, volumes of the collection 
have been published, select conversations have been 
dramatised and more recently, a teaching resource has 
been developed for school pupils and university students.  
The project hopes that the richness and variety of the 
letters will keep Darwin’s work and world accessible 
to the general public.

The project is based at the University Library in 
Cambridge and also the US. See the website www.
darwinproject.ac.uk for more information. 

I wish to thank Dr. Paul White for talking to me 
about the project and the letters.  

Rachana R. Narayanan is a second year studying Biological 
Natural Sciences at Gonville & Caius College.

The Darwin 
Correspondence 

Project 
Rachana R. Narayanan

Well of course the conventional thing is to be fright-
fully impressed by the human brain, and especially 
the fact that it has a ridiculous amount of that messy 

neocortex, burgeoning out into bulges and folds and making 
our brains look like walnuts. But how useful is it, really? The 
effects of evolution are not necessarily beneficial, and in some 
dramatic cases—the peacock’s tail, the stag’s antlers—can be 
downright silly. I suspect that the cortex we are so proud of 
may be similar, and is actually better viewed as a tumour-like 
excrescence, its size being selected for because by generating wit 
and art and music, it makes its owner attractive to the opposite 
sex. In purely biological terms, we’re not much more skilled by 
having all that cortex. A blackbird flying into a tree, and landing 
with precision on a twig, is about as good as it gets. Our brain is 
a few thousand times more massive than the blackbird’s: are we 
a thousand times better at that kind of precise, elegant, move-
ment? I think not. We’re pretty good at holding and manipulating 
things, though, so I think I’d go for the hand rather than the 
brain. Not many creatures can play the piano. But given how 
nicely they sing, I bet if God had given blackbirds hands, they 
would be the Paderewskis of the animal kingdom.  

Harriet Feldman is a third year studying Medicine at Gonville 
& Caius College.

Dr Roger Carpenter, Reader in Oculomotor 
Physiology, Department of Physiology, 
Development and Neuroscience

I am not very happy about the question, given that every 
creature alive today has had the same time to evolve from 
pre-Cambrian ancestors. In that sense our exquisite cogni-

tive faculties are no more evolved than the crocodile’s snout. 
Nevertheless I suppose those are the faculties of which we are 
most proud, partly because we are much more conscious of them 
than of any adaptations at a molecular level. In Victorian times 
resistance to Darwin often concentrated on our developed moral 
sense, as if above all else that could not have been a product 
of the teeming, purposeless war of all against all that Darwin 
made the source of all our features. But that idea is not much 
in favour now, since our capacities for sympathy, together with 
the need for cooperation with others, provide ample soil in 
which tendencies for self-restraint, just dealing, and such things 
as respect for property and promises evolve. It is regrettable in 
this regard that prominent contemporary writings on biology 
have talked heroically of mankind “rebelling against selfish 
genes” in order to behave decently. This description of what 
we do is only really available to an unscientific dualist, bent 
on adding a divine spark to our natural makeup.

Other cognitive functions are arguably more mysterious. 
Why do we care about truth, when myth and legend serve 
just as well? How were some of us adapted to be so good at 
mathematics or physics, or painting or music? A popular sug-
gestion is that they attract mates, but that leaves open why we 
find those characteristics attractive in the first place. 

Professor Simon Blackburn, Professor of 
Philosophy



CAMBRIDGE LOOKING FORWARDCAMBRIDGE LOOKING FORWARD

THE TRIPLE HELIX Cambridge 800th Anniversary Edition 2009

CAMBRIDGE LOOKING FORWARD

29© 2009, The Triple Helix, Inc.  All rights reserved.

As the doors to the foyer of the MRC Laboratory of 
Molecular Biology slide open, photos 
of the LMB’s thirteen Nobel Prize-

winners greet visitors. One of these faces is 
likely to reappear in its real-life incarnation 
as they roam the Lab’s corridors. Sir Aaron 
Klug, who won the Nobel Prize for Chemistry 
in 1982, and has served as Director of the 
LMB and President of the Royal Society, 
is now 82 years old, yet he continues his 
career at the LMB.

Aaron Klug won his Nobel Prize for developing a type 
of microscopy that can determine the detailed structures of 
protein and nucleic acid complexes. Electron microscopy, 
which was pioneered in 1931, can magnify specimens 1000 
times more than traditional light microscopes.  Until Klug’s 
work, however, electron microscopes could resolve only 2-D 
images. Klug created 3-D reconstructions from electron mi-
crographs by taking images from many different angles and 
putting them together in a computer. He used this technique 
to work out the structures of a number of viruses, and of 
the ‘nucleosome core’, the basic building block necessary 
to package DNA into chromosomes.

Aaron Klug’s work is particularly 
extraordinary because it is so varied. In 
addition to the nucleosome and viruses, 
Klug established the structure of tRNA, an 
essential molecule for constructing proteins, 
and of the zinc finger domain, an important 
feature of many proteins that bind DNA. The 
wide-ranging influence of Klug’s work is 
evidence of his creativity and curiosity, but 
it would not have been possible without the 
freedom to explore the problems he found 
most interesting. Many modern research-
ers must apply for grants to pursue their 
work, which means they must follow projects 
that funding bodies find interesting. LMB 
researchers are funded by the MRC, and 
the Lab is grounded on the principle that 
if imaginative people are given the tools to 
study what they wish, success will follow.

The freethinking atmosphere at the 
LMB also lends itself to the sharing of ideas 
and expertise.  Many talented scientists worked alongside 
Aaron Klug, and some are famous in their own right: Roger 
Kornberg, winner of the 2006 Nobel Prize for Chemistry, 
worked with Klug on the nucleosome, and Francis Crick 
collaborated on tRNA. Informal discussion and exchange of 
ideas between LMB scientists has always been important for 
their work, and Klug’s influence on his colleagues remains 
evident even today. 

 But Aaron Klug’s influence is not confined to the 

LMB. Whereas much biological research has a direct applica-
tion to medicine, the LMB supports long-term work on basic 
science, in the expectation that it will eventually yield results 
in medicine. Aaron Klug’s work is a perfect example; his 
3-D techniques led to the development of CT scans, which 
doctors use to take detailed images of the human body, an 
outcome he could not have foreseen when he was pursuing 
the structure of viruses. More recently, he has developed a 
gene therapy technique that targets and silences genes that 
are mutated in disease using zinc finger proteins. Phase-2 
trials of a drug using this began in September of this year.

 Although Klug’s accomplishments could provide 
enough material for this entire journal, his career also 
demonstrates some of the factors underlying the LMB’s 
success—the collaboration of intelligent, curious scientists 

with unique expertise, and the freedom they are given to 
pursue their passion. Through such approaches, it provides 
brilliant researchers with the environment that they need 
to work best. Indeed, when a British newspaper described 
the LMB as a “Nobel Prize factory”, Klug himself objected 
that the term should be “plantation” [1].  

Kate Weber is a PhD Student at the Laboratory for Molecular 
Biology, studying the genetic basis of behaviour.
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Product of a “Nobel Prize Plantation”
Kate Weber

Aaron Klug, Max Perutz and Cesar Milstein in 
the model room at the LMB, c. 1999
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For breakfast: a generous helping of nervous antici-
pation, with a sprinkling of excitement. Today I’m 
hoping for answers.

Researchers at the LMB are trying to solve a wide variety 
of tantalizing biological mysteries; the one that I’m aiming 
to unravel is the exact biological function of a protein called 

Dishevelled. Dishevelled activates a cell signalling pathway, 
called the Wnt pathway, which is essential for embryonic 
development, but is also known to drive tumour formation. 
How exactly Dishevelled works remains puzzling.

Many of my experiments are carried out, in one way 
or another, using cells. Since I rely so heavily on these little 
living units, I usually start my day by checking that they’re 
happy and healthy; they have to be well fed and carefully 
looked after. Checking my cells is perhaps the only routine 
part of my day; the rest is always a different combination 
of various experiments, seminars, reading, discussion, and 
occasionally some writing.

Today, my cell check is followed by a careful analysis 
of yesterday’s results. I recently stumbled onto a potential 
connection between the Wnt pathway and another signalling 
pathway associated with cancer, with Dishevelled connecting 
the two. It’s extremely exciting, as it highlights the potential 
for Dishevelled as a drug target; take out Dishevelled and 
knock out not one, but two of the cancer-promoting signals. 
Very thrilling in theory, but I’m still completing the rigorous 
verification of the connection. Yesterday’s results look great! 
The project is still at the early stage where contradictory 
results could have our hypothesis tumbling to the ground, 
so these are such a relief, and my nerves, at least for now, 
are somewhat soothed.

Lunchtime comes as a welcome interlude—there’s 
always a cheerful buzz in the canteen. Scientists talking 
science, but also football, politics, music, and lots of discus-
sion about various home-countries. There is such an amazing 

international flavour to the LMB: in the research group that 
I belong to, the Bienz Group, we have nine people and nine 
different nationalities. No surprise then at the contented 
lunchtime babble.

The rest of the afternoon is spent at the bench setting 
up more experiments, and after that, some reading to get 
my head around this second pathway. This new direction 
for my project is something that we would never have pre-
dicted, and it’s a step away from the work I’ve been doing, 
yet I’ve been given full support and great encouragement 
to really go for it—even if it turns out to be slightly risky. 
At the LMB, we’re encouraged to strive for the ‘big’ dis-
coveries, and those rarely come without some element of 

risk. Of course, no PhD would be complete without bad 
days and damning results, but it’s almost impossible not 
to be inspired and motivated by the richness of the LMB’s 
scientific success—not only from its outstanding past, but 
also by the work going on right now.

For the last part of the day, I’ve been lost in the literature, 
and my experimental to-do list 
has grown to about a metre 
long (unsurprising, since de-
signing experiments is one of 
my favourite tasks). I genuinely 
can’t wait to see where it’s all 
going to go—but for now it’s 
off to rowing…  

Ciara Metcalfe is a third year 
PhD student at the Laboratory 
for Molecular Biology.

A Day in the Life of a PhD Student
Ciara Metcalfe

We’re encouraged to 
strive for the ‘big’ 

discoveries

Ciara Metcalfe at work 

The LMB
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Shreyas Mukund, Sophie Deltour, Suryani Lukman
Nanotechnology: Chemistry to the Fore

Nanotechnology is commonly used as an umbrella 
term for a wide range of structures and devices that 
are ordered at a nanometre scale (around 1000th 

of the width of a human hair). Until quite recently, most 
of these devices were fabricated using large machines as 
found in microchip manufacturing – so-called ‘top-down’ 
nanotechnology. In this article, we introduce some of the 
contributions of chemistry to developing the next frontier 
of nanotechnology, the ‘bottom-up’ approach, where nano-
machines assemble themselves.

Living organisms are made up of functional assem-
blies of building blocks, which are assembled into natural 
polymers, such as DNA and proteins. Taking inspira-
tion from nature, Cambridge chemists and their peers 
worldwide are assembling inexpensive and responsive 

synthetic polymers. The Melville Laboratory (Department 
of Chemistry, Cambridge) is researching the nanoscale 
arrangement of individual polymers and their support-
ing surfaces [1]. They have created a variety of polymer 
brushes comprising end-anchored polymer chains built 
up from a surface [2]. 

Using diverse physical and chemical stimuli, such as 
temperature, light, pH, and electric fields, the polymers can 
either be stretched or curled up, moving the entire brush 
surface up and down. As polymers prefer to be curled up, 
this stretching process leads to the conversion of chemical 
energy to mechanical work, hence opening the door for 

producing nanoscale motors. Examples of these include 
artificial muscles, micro-robots, solar cells, and molecular 
‘conveyor belts’ (Steiner Group, Department of Physics, 
University of Cambridge [3]).

Polymers have also been applied to make artificial 
antibodies for diagnostic blood tests, in a process known 
as molecular imprinting [4]. Natural antibodies are pro-
teins that our immune system produces to recognise the 
proteins, or antigens, from viruses and bacteria. To make 

artificial antibodies, highly branched polymers known as 
dendrimers are introduced to an antigen-shaped template. 
The dendrimers are then chemically cross-linked and water 
is added to remove the template from the centre, leaving an 
antigen-shaped cavity. This method promises to be cheaper 
than the widely used monoclonal antibodies technique, 
which requires living cells (and was developed by former 
Cambridge researcher, Cesar Milstein, for which he won a 
Nobel Prize in 1984). 

With over a century of innovation, synthetic organic 
chemists already possess a wide arsenal of methods to 
construct complex molecules with a considerable level of 
control. Building on this progress, the field of supramolecular 
chemistry has sought to refine the control of interactions 
between molecules to promote molecular recognition and 
the self-assembly of novel nanostructures, including a wide 
variety of molecular switches, sensors and motors. 

Among the best known of these are planar rings with 
linear molecules threaded through them, collectively known 
as rotaxanes, and pairs of interlinked rings, known as 
catenanes. Both have been demonstrated to be capable of 
reorganising in response to light and chemical agents [5]. 
Recently, researchers from the University of Edinburgh 
showed the power of these supramolecular arrangements 
by constructing a lawn of self-assembled photoresponsive 
rotaxanes [6]. The rings of these molecular shuttles could 
shift position by several nanometres upon exposure to 
ultraviolet light, resulting in an overall change in hydro-
phobicity (level of water repellance) of the surface. Using 
these changes in hydrophobicity, tiny droplets of liquid 
could be driven over the surface by light alone. This de-
velopment heralds another step towards a microscopic 
Lab-on-a-Chip, where controlled chemical experiments 

The next frontier 
of nanotechnology, the 
‘bottom-up’ approach
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can be performed on a miniature scale.
A complementary approach in organic nanoscience 

builds on the current boom in biological chemistry, where 
proteins act as the nanomachines. Indeed, the contribution 
of such biological nanomachines to commercial science is 
not a new one; re-engineered DNA polymerase is an enzyme 
and biomotor, used in the Polymerase Chain Reaction, a 
technique for rapidly copying DNA that is crucial in ge-
netics and biotechnology. However, precise control over 

the DNA polymerase biomotor has only been achieved at 
the nanoscale more recently. This was done by controlling 
tension in the single DNA molecule being copied using a 
laser, a method known as optical tweezers [7]. Control of 
biomotors by chemical means has also been demonstrated as 
to have uses in the propulsion of nanomachines, in targeted 
therapeutics in vivo, and for molecular assembly lines [8].

Inorganic chemical systems have been at the core of 
more conventional nanoscale devices. Conducting and 
semiconducting materials exhibit unique behaviour at the 
nanoscale and strange quantum effects are brought into 
play. Physicists and materials scientists now work routinely 

with chemists to develop objects such as nanotubes and 
nanowires for applications ranging from quantum computers 
to bullet proof vests. A related innovation already making 
widespread impact is that of semiconductor nanoparticles, 
or ‘quantum dots’. The crucial feature of quantum dots is 
that their fluorescent colour can be controlled simply by 
changing the size of the nanoparticle [9]. Consequently, 
quantum dots have found applications as fine-tunable probes 
for biological imaging [10], high-efficiency solar cells [11], 
energy efficient displays [12] and novel lasers for high speed 
communication networks [13].

Whilst we have sampled exciting developments in 
the different disciplines of chemistry, it must be noted that 
some of the most successful innovations in nanotechnology 
combine these disciplines. Oxford Nanopore Technologies 
is currently using supramolecular chemistry with biological 
nanopores for faster methods of DNA sequencing [14]. In 
another example, the combination of inorganic and biological 
chemistry has lead to the creation of self assembled digital 
memory devices from viruses and platinum nanoparticles 
[15]. As all chemistry focuses in some way on creating and 
controlling order on the molecular scale, it is set to remain 
a cornerstone of future developments in ‘bottom-up’ nano-
technology.  

Shreyas Mukund is a first year PhD student in the Department 
of Chemistry. Sophie Deltour is a Post-Doctoral Researcher at the 
Wellcome Trust/Cancer Research UK Gurdon Institute. Suryani 
Lukman is a second year PhD student in the Department of 
Chemistry.
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Although almost all of us have at some stage suffered 
from the ‘flu, most know relatively little about the 
virus that causes it and of the ongoing research that 

is investigating it.
Like all viruses, the influenza (‘flu) virus grows by 

infecting a host, taking over cells in the host’s body and 
turning them into factories that produce more virus particles. 
The disease is much more severe than the common cold and 
usually consists of an unpleasant week in bed suffering from 
a fever, muscular aches and pains, headaches, a sore throat 
and a cough. However, in the most severe cases, ‘flu can 
be fatal. There are three types of the virus—A, B and C—of 
which influenza A presents the greatest threat, as it can 
infect many different species and cause severe disease. ‘Flu 
remains a major uncontrolled disease; every year it causes 
seasonal epidemics which affect three to five million, and 
kill 250,000 to 500,000 people globally [1]. Influenza A has 
caused pandemics three times in the last century due to major 
genetic changes in the virus.  These pandemics spread on 
a global scale and kill millions of people—the Spanish ‘flu 
pandemic of 1918 is estimated to have caused between 30 
and 50 million deaths. At present, there is concern about a 
new ‘bird flu’ pandemic developing if the avian H5N1 strain 
(an influenza A subtype) adapts to cause disease in humans. 
Thus, continued research into influenza is vital to try to 
control this virus and prevent the suffering it causes.

The University of Cambridge has seven research groups 
studying different aspects of the influenza virus. I spent 
some time asking members of the Digard group about their 
work on the influenza A virus. The group, which has eight 
members, is within the Division of Virology, Department 
of Pathology and the laboratory is on the Addenbrookes 
site…

Dr Paul Digard, as the head of the group, 
could you give an overview of your lab’s 
work – the general research interests and 
aims of the work? Also, how may the 
work potentially impact on society and 
aid in controlling ‘flu? 

My lab studies the molecular and cellular biology of 
how influenza A virus replicates; we’re interested in the 
‘nuts and bolts’ of how the virus turns an infected cell into 
a factory for new viruses. On one hand the virus can be 
viewed as being very simple—a tiny genome of only 14,000 
nucleotides that only encodes 10–11 proteins—so one might 
think it would be relatively easy to understand. On the 
other hand, because it has so few proteins of its own, it 
subverts a myriad of normal cellular processes to its own 
ends, and this means that to fully understand the virus, 
we have to also understand how the host cell works. This 

makes things more than complicated enough to keep me 
and many other researchers round the world busy for many 
years to come!

As for how this work can potentially aid in control-
ling ‘flu—the better you understand something, the easier 
it is to predict how to successfully interfere with it. As an 
example (not work from my own lab), the Tamiflu/Relenza 
type of ‘flu drugs were developed through a rational process 

based on knowing the function of the viral NA protein, 
and how it performs that function. Nothing my own lab 
has done is so far advanced through the process, but we’re 
involved in a couple of collaborations with pharmaceutical 
companies studying the mechanism of action of potential 
anti-influenza drugs. 

Over the years, how have advances in technology and 
innovation aided ‘flu research?

Viruses have been isolated and defined as such for a little 
over a century now. Influenza A was one of the first animal 
viruses to be isolated, in 1904. This virus is still available in 
laboratories now. But, now think about how the virus has been 
kept for all these years… Freezers were largely unavailable 
until the 1940s or later. Freeze drying to preserve ‘flu wasn’t 
worked out until the 1940s. Growth of animal cells in the 
laboratory (tissue culture) wasn’t available until the 1950s… 
These first influenza isolates had instead to be kept alive in 
the laboratory by serial passage from animal to animal—very 
inconvenient, and also forcing the virus to change and adapt 
to its new host. So, really basic advances in technology such 
as refrigeration make a huge difference to how we work! To 
give another, more ‘cutting edge’ example, the biggest single 
change I’ve seen to how we study ‘flu during my career is 

Taking a Look Inside a ‘flu Research 
Laboratory
Emily Brown
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Cambridge Science Park was established in 1970 
by Trinity College for technology transfer, in 
which research is converted into commercial 

applications. Since then, it has become a hub for science 
and technology-related businesses, housing more than 
a hundred companies in sectors ranging from biomedi-
cal technology to en-
ergy industries. The 
Park’s strong links 
to Cambridge Uni-
versity and ready ac-
cess to venture capital 
funds has helped to 
attract brand names 
such as Cambridge 
Consultants. Today, 
the Park continues to 
build its partnership 
between industry and 
academia. In 2003, the Centre of Molecular Materials 
for Photonics and Electronics was set up in collabora-
tion with the University’s Department of Engineering. 
Cambridge Science Park has also attracted multinational 
companies, such as Toshiba Research Europe Ltd, who 
set up their first overseas R&D laboratory here, to focus 
on speech and computer vision technology. To cope 
with the needs of more and larger tenants, the Park has 
developed the adjacent land owned by Trinity Hall. Its 
latest building, 101 Cambridge, has just secured its first 
tenant, Royal Philips Electronics, which will specialise 
in wireless communications and patient monitoring 
systems.  

Jinyue Liu is a second year studying Biological Natural 
Sciences at Gonville & Caius College.

Cambridge Science 
Park

Jinyue Liu

the development of ‘reverse genetics’. This has made it much 
easier to introduce deliberate mutations into the influenza 
virus, which is very important in testing hypotheses about 
how viral proteins function. 

Ed Hutchinson is a 4th year Wellcome 
Trust PhD student working in the Digard 
group. Ed, could you give an overview 
of the research you are doing, what 
the aims are and how the work may 
potentially impact on society and aid 
in controlling ‘flu?

I’m looking at how influenza packages all of its genes 
into new viruses. This is a poorly understood process, but 
it’s something the virus has to do every time it reproduces—
as such, it is potentially something we could interfere with 
to control an infection. Influenza assembles its genes in an 
unusual way which allows different strains of the virus to 
breed with each other, producing the novel strains that can 
cause pandemics. Studying genome packaging is therefore 
likely to help us predict which new versions of the virus are 
likely to be produced in the run-up to a pandemic.

In your opinion, how real is the risk of a pandemic and 
do you think we are prepared for one?

I’m not involved in outbreak monitoring, but I think the 
risk is still high—the trouble is, if something stays risky for 
a long time but never quite arrives, the press lose interest. A 
recent government report identified pandemic influenza as 
the most serious threat facing Britain today (considering both 
impact and likelihood)—a greater risk to the country than 
terrorism [2]. The country is taking some steps to prepare, 
but a major outbreak would have effects on infrastructure 
that go far beyond the direct problems caused by a lot of 
people getting seriously ill and dying: a pandemic will be very 
difficult to deal with no matter how prepared we are.

Does your lab collaborate with any other ‘flu labs in 
Cambridge itself or throughout the UK?

We certainly do. Cambridge has one of the highest con-
centrations of basic science groups specialising in influenza 
in the world, covering everything from molecular biology 
to the complex mathematical modelling used in updating 
the ‘flu vaccine. We have good working relationships with 
groups within the university and also those at nearby UK 
institutions—as well as direct collaborations, we also meet 
regularly to present work in progress and have informal 
discussions. It’s one of the things that makes Cambridge 
such a stimulating and productive place to study the in-
fluenza virus.  

Emily Brown is a third year studying Biological Natural Sciences 
at Christ’s College.
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Although almost all of us have at some stage suffered 
from the ‘flu, most know relatively little about the 
virus that causes it and of the ongoing research that 

is investigating it.
Like all viruses, the influenza (‘flu) virus grows by 

infecting a host, taking over cells in the host’s body and 
turning them into factories that produce more virus particles. 
The disease is much more severe than the common cold and 
usually consists of an unpleasant week in bed suffering from 
a fever, muscular aches and pains, headaches, a sore throat 
and a cough. However, in the most severe cases, ‘flu can 
be fatal. There are three types of the virus—A, B and C—of 
which influenza A presents the greatest threat, as it can 
infect many different species and cause severe disease. ‘Flu 
remains a major uncontrolled disease; every year it causes 
seasonal epidemics which affect three to five million, and 
kill 250,000 to 500,000 people globally [1]. Influenza A has 
caused pandemics three times in the last century due to major 
genetic changes in the virus.  These pandemics spread on 
a global scale and kill millions of people—the Spanish ‘flu 
pandemic of 1918 is estimated to have caused between 30 
and 50 million deaths. At present, there is concern about a 
new ‘bird flu’ pandemic developing if the avian H5N1 strain 
(an influenza A subtype) adapts to cause disease in humans. 
Thus, continued research into influenza is vital to try to 
control this virus and prevent the suffering it causes.

The University of Cambridge has seven research groups 
studying different aspects of the influenza virus. I spent 
some time asking members of the Digard group about their 
work on the influenza A virus. The group, which has eight 
members, is within the Division of Virology, Department 
of Pathology and the laboratory is on the Addenbrookes 
site…

Dr Paul Digard, as the head of the group, 
could you give an overview of your lab’s 
work – the general research interests and 
aims of the work? Also, how may the 
work potentially impact on society and 
aid in controlling ‘flu? 

My lab studies the molecular and cellular biology of 
how influenza A virus replicates; we’re interested in the 
‘nuts and bolts’ of how the virus turns an infected cell into 
a factory for new viruses. On one hand the virus can be 
viewed as being very simple—a tiny genome of only 14,000 
nucleotides that only encodes 10–11 proteins—so one might 
think it would be relatively easy to understand. On the 
other hand, because it has so few proteins of its own, it 
subverts a myriad of normal cellular processes to its own 
ends, and this means that to fully understand the virus, 
we have to also understand how the host cell works. This 

makes things more than complicated enough to keep me 
and many other researchers round the world busy for many 
years to come!

As for how this work can potentially aid in control-
ling ‘flu—the better you understand something, the easier 
it is to predict how to successfully interfere with it. As an 
example (not work from my own lab), the Tamiflu/Relenza 
type of ‘flu drugs were developed through a rational process 

based on knowing the function of the viral NA protein, 
and how it performs that function. Nothing my own lab 
has done is so far advanced through the process, but we’re 
involved in a couple of collaborations with pharmaceutical 
companies studying the mechanism of action of potential 
anti-influenza drugs. 

Over the years, how have advances in technology and 
innovation aided ‘flu research?

Viruses have been isolated and defined as such for a little 
over a century now. Influenza A was one of the first animal 
viruses to be isolated, in 1904. This virus is still available in 
laboratories now. But, now think about how the virus has been 
kept for all these years… Freezers were largely unavailable 
until the 1940s or later. Freeze drying to preserve ‘flu wasn’t 
worked out until the 1940s. Growth of animal cells in the 
laboratory (tissue culture) wasn’t available until the 1950s… 
These first influenza isolates had instead to be kept alive in 
the laboratory by serial passage from animal to animal—very 
inconvenient, and also forcing the virus to change and adapt 
to its new host. So, really basic advances in technology such 
as refrigeration make a huge difference to how we work! To 
give another, more ‘cutting edge’ example, the biggest single 
change I’ve seen to how we study ‘flu during my career is 

Taking a Look Inside a ‘flu Research 
Laboratory
Emily Brown
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Cambridge Science Park was established in 1970 
by Trinity College for technology transfer, in 
which research is converted into commercial 

applications. Since then, it has become a hub for science 
and technology-related businesses, housing more than 
a hundred companies in sectors ranging from biomedi-
cal technology to en-
ergy industries. The 
Park’s strong links 
to Cambridge Uni-
versity and ready ac-
cess to venture capital 
funds has helped to 
attract brand names 
such as Cambridge 
Consultants. Today, 
the Park continues to 
build its partnership 
between industry and 
academia. In 2003, the Centre of Molecular Materials 
for Photonics and Electronics was set up in collabora-
tion with the University’s Department of Engineering. 
Cambridge Science Park has also attracted multinational 
companies, such as Toshiba Research Europe Ltd, who 
set up their first overseas R&D laboratory here, to focus 
on speech and computer vision technology. To cope 
with the needs of more and larger tenants, the Park has 
developed the adjacent land owned by Trinity Hall. Its 
latest building, 101 Cambridge, has just secured its first 
tenant, Royal Philips Electronics, which will specialise 
in wireless communications and patient monitoring 
systems.  

Jinyue Liu is a second year studying Biological Natural 
Sciences at Gonville & Caius College.

Cambridge Science 
Park

Jinyue Liu

the development of ‘reverse genetics’. This has made it much 
easier to introduce deliberate mutations into the influenza 
virus, which is very important in testing hypotheses about 
how viral proteins function. 

Ed Hutchinson is a 4th year Wellcome 
Trust PhD student working in the Digard 
group. Ed, could you give an overview 
of the research you are doing, what 
the aims are and how the work may 
potentially impact on society and aid 
in controlling ‘flu?

I’m looking at how influenza packages all of its genes 
into new viruses. This is a poorly understood process, but 
it’s something the virus has to do every time it reproduces—
as such, it is potentially something we could interfere with 
to control an infection. Influenza assembles its genes in an 
unusual way which allows different strains of the virus to 
breed with each other, producing the novel strains that can 
cause pandemics. Studying genome packaging is therefore 
likely to help us predict which new versions of the virus are 
likely to be produced in the run-up to a pandemic.

In your opinion, how real is the risk of a pandemic and 
do you think we are prepared for one?

I’m not involved in outbreak monitoring, but I think the 
risk is still high—the trouble is, if something stays risky for 
a long time but never quite arrives, the press lose interest. A 
recent government report identified pandemic influenza as 
the most serious threat facing Britain today (considering both 
impact and likelihood)—a greater risk to the country than 
terrorism [2]. The country is taking some steps to prepare, 
but a major outbreak would have effects on infrastructure 
that go far beyond the direct problems caused by a lot of 
people getting seriously ill and dying: a pandemic will be very 
difficult to deal with no matter how prepared we are.

Does your lab collaborate with any other ‘flu labs in 
Cambridge itself or throughout the UK?

We certainly do. Cambridge has one of the highest con-
centrations of basic science groups specialising in influenza 
in the world, covering everything from molecular biology 
to the complex mathematical modelling used in updating 
the ‘flu vaccine. We have good working relationships with 
groups within the university and also those at nearby UK 
institutions—as well as direct collaborations, we also meet 
regularly to present work in progress and have informal 
discussions. It’s one of the things that makes Cambridge 
such a stimulating and productive place to study the in-
fluenza virus.  

Emily Brown is a third year studying Biological Natural Sciences 
at Christ’s College.

References:
[1] World Health Organisation, Influenza Fact Sheet, http://www.who.int/
mediacentre/factsheets/fs211/en/
[2] Government: Flu poses greater risk than terrorism, The Guardian, 8th August, 
2008, http://www.guardian.co.uk/politics/2008/aug/08/health.terrorism

Reference: 
[1] www.cambridge-science-park.com
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There is much debate on how much and what should be 
done to combat climate change, and at what expense 
of economic growth. Current assessments of climate 

models by the IPCC have been criticised by the scientific 
world. They might give a false sense of the models’ capability 
to accurately reproduce warming over the past century [1]. 
Indeed, it is very difficult to predict climate change; we have 
to take into account the coupling between external forcings, 
the carbon cycle, atmospheric greenhouse gas concentrations 
and glaciation [2]. Here in Cambridge, the researchers in the 
Department of Earth Sciences are exploring the causes and 
consequences of rapid climate change in the last glacial cycle 
and collaborating with the climate-modelling community 
to produce their own models for understanding current 
climate change [3].

Research in the Department of Earth Sciences covers 
almost all aspects of the Earth. Research into the marine, 
ice-covered and terrestrial environments of the Earth have 
increased the links between these areas. Groups working on the 
oceans investigate how and why the chemical composition of 
the oceans, atmospheric carbon dioxide 
and global temperatures have changed 
over time. They aim to understand the 
impact of climate change on deep sea 
flows and how it affects sedimentation 
at the sea-bed. For example, Professor 
Henry Elderfield’s group investigates 
how and why the chemical composition 
of the oceans and atmospheric carbon 
dioxide concentrations and global tem-
perature has changed through time. 
This is done by using trace metal and 
isotopic contents of the carbonate shells 
of marine microfossils as an indicator of 
seawater composition. Novel techniques 
such as using light stable isotopes and 
trace metal geochemistry are also used 
in conjunction with more traditional 
methods such as sedimentology and 
stratigraphy. 

The Department of Earth Sciences has also developed 
a range of chemical, isotopic and sedimentary proxies of the 
critical parameters needed to describe past climatic states and 

the processes that force change. Using past records to find 
analogies with current climate change is extremely difficult. 
There have been periods in the past with abrupt climate 
change. However, these took place under different conditions 
from what we are currently experiencing. Ice-core records 
have shown that temperatures in the Northern Hemisphere 
have warmed from ‘glacial’ to ‘mild’ in around 4000 years 
during the Bølling and Allerød periods [4]. It is generally 
difficult to find analogies in these past records as there were 
simply no instances in the past where greenhouse gases 
were actively pumped into the environment by industries. 
Instead, it may be easier to use palaeoclimatic records to 
develop simulations of climate change, as researchers in the 
Department of Earth Sciences have done. The simulations 
could then be compared with actual, measured data [1]. 
Although palaeoclimatic records are frequently limited to 
changes over time at a few locations (such as from ocean 
sediments or glacial ice cores), these records can be compiled 
for easier comparisons to model stimulations [5].

Climate Change in the Earth Sciences
Zi Han Kang
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Marine microfossils (coccoliths) 
have soaked up  CO2 and turned it 
into chalk

This is a Science in Society Review article. For more 
information, see www.camtriplehelix.com
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There are 23 bridges crossing the River Cam in 
Cambridge, among them foot bridges, public 
road bridges and the famous college bridges. 

Be they historical and well-known or anonymous and 
functional; they are testaments of the progress of tech-
nology developed throughout the centuries. As part of 
the 800th anniversary celebration of the University, the 
Engineering Department will be presenting a series of 
events to discover the engineering behind them.

Magdalene Bridge, a cast-iron bridge designed in 
the Gothic revival style, is the bridge between the old 
and the new. To handle the heavy traffic (bridges on this 
site kept on collapsing), Magdalene Bridge was rebuilt 
in the 1980s. The infills of the bridge were removed, 
and a steel frame placed inside the cast iron envelope 
to reinforce it.

The Mathematical Bridge, in Queens’ College, is a 
wooden bridge that was an architectural puzzle from 
the very beginning. The current construction is held 
together with nuts, bolts and screws; but its design, 
along with a well-known Cambridge myth, invites a 
question:  Is it possible to build a bridge with the planks 
held together only by their own weight? 260 years after 
the Mathematical Bridge was was first built, its mystery 
remains to be solved.  

Kristine Liao is a second year studying for a PhD in Chemistry 
at Gonville & Caius College.

With the effects of climate change and global warm-
ing becoming a very real threat to our future, Cambridge 
University has set up an interdisciplinary committee, the 
Cambridge Environmental Initiative (CEI) to address this 
problem [6]. CEI organized the Leverhulme Climate Sympo-
sium held in March 2008, which brought together scientists 
involved in interpreting past climate data and modeling past 
and future climate changes [7]. Outreach efforts were also 
held to raise awareness among the public and politicians 
about climate change. Members of the Department were 

actively involved in this symposium, Professor Elderfield 
was one of the convenors, while Dr Triparti gave a public 
talk as part of the Cambridge Science Festival. (Dr Triparti 
is a member of the Department of Earth Sciences, and her 
work focuses on understanding the long-term evolution of 
seawater chemistry and climate.)

Climate change studies in the University of Cambridge 
draws from the expertise of the Department of Earth Sciences 
for long-term climate modelling, using geological data as 
well as the in-situ measurements of the present composition 
of the Earth’s atmosphere. This paves the way for further 
research into the effects of climate change, and the methods 
of limiting and mitigating the effects of human activity on the 
Earth’s climate [6]. This allows us to better prepare ourselves 
for a future where climate change seems inevitable.  

Zi Han Kang is a second year studying Biological Natural Sciences 
at Churchill College. 

Referemces:
[1] Schwartz SE, Charlson RJ, Rodhe H. Quantifying Climate Change – Too Rosy a 
Picture? Nature Reports, Climate Change, 2007 Jul, Vol 2, pg 23–24
[2] Palike H, Norris RD, et al. The Heartbeat of the Oligocene Climate System. Science 
2006 Dec 22; 314, 1894–1898.
[3] http://www.esc.cam.ac.uk/index.php/research/66 
[4] Steffensen JP, et al. High-Resolution Greenland Ice Core Data Show Abrupt Climate 
Change Happens in Few Years Science 1 August 2008:32, pp. 680–684
[5] Schmidt S, Moyer E. A New Kind of Scientist. Nature Reports, Climate Change, 
2008 Aug, Vol 2, pg 102–103
[6] http://www.cei.group.cam.ac.uk/
[7] http://www.leverhulmeclimatesymposium.org/ 
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models by the IPCC have been criticised by the scientific 
world. They might give a false sense of the models’ capability 
to accurately reproduce warming over the past century [1]. 
Indeed, it is very difficult to predict climate change; we have 
to take into account the coupling between external forcings, 
the carbon cycle, atmospheric greenhouse gas concentrations 
and glaciation [2]. Here in Cambridge, the researchers in the 
Department of Earth Sciences are exploring the causes and 
consequences of rapid climate change in the last glacial cycle 
and collaborating with the climate-modelling community 
to produce their own models for understanding current 
climate change [3].

Research in the Department of Earth Sciences covers 
almost all aspects of the Earth. Research into the marine, 
ice-covered and terrestrial environments of the Earth have 
increased the links between these areas. Groups working on the 
oceans investigate how and why the chemical composition of 
the oceans, atmospheric carbon dioxide 
and global temperatures have changed 
over time. They aim to understand the 
impact of climate change on deep sea 
flows and how it affects sedimentation 
at the sea-bed. For example, Professor 
Henry Elderfield’s group investigates 
how and why the chemical composition 
of the oceans and atmospheric carbon 
dioxide concentrations and global tem-
perature has changed through time. 
This is done by using trace metal and 
isotopic contents of the carbonate shells 
of marine microfossils as an indicator of 
seawater composition. Novel techniques 
such as using light stable isotopes and 
trace metal geochemistry are also used 
in conjunction with more traditional 
methods such as sedimentology and 
stratigraphy. 

The Department of Earth Sciences has also developed 
a range of chemical, isotopic and sedimentary proxies of the 
critical parameters needed to describe past climatic states and 

the processes that force change. Using past records to find 
analogies with current climate change is extremely difficult. 
There have been periods in the past with abrupt climate 
change. However, these took place under different conditions 
from what we are currently experiencing. Ice-core records 
have shown that temperatures in the Northern Hemisphere 
have warmed from ‘glacial’ to ‘mild’ in around 4000 years 
during the Bølling and Allerød periods [4]. It is generally 
difficult to find analogies in these past records as there were 
simply no instances in the past where greenhouse gases 
were actively pumped into the environment by industries. 
Instead, it may be easier to use palaeoclimatic records to 
develop simulations of climate change, as researchers in the 
Department of Earth Sciences have done. The simulations 
could then be compared with actual, measured data [1]. 
Although palaeoclimatic records are frequently limited to 
changes over time at a few locations (such as from ocean 
sediments or glacial ice cores), these records can be compiled 
for easier comparisons to model stimulations [5].
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functional; they are testaments of the progress of tech-
nology developed throughout the centuries. As part of 
the 800th anniversary celebration of the University, the 
Engineering Department will be presenting a series of 
events to discover the engineering behind them.
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the Gothic revival style, is the bridge between the old 
and the new. To handle the heavy traffic (bridges on this 
site kept on collapsing), Magdalene Bridge was rebuilt 
in the 1980s. The infills of the bridge were removed, 
and a steel frame placed inside the cast iron envelope 
to reinforce it.
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the very beginning. The current construction is held 
together with nuts, bolts and screws; but its design, 
along with a well-known Cambridge myth, invites a 
question:  Is it possible to build a bridge with the planks 
held together only by their own weight? 260 years after 
the Mathematical Bridge was was first built, its mystery 
remains to be solved.  

Kristine Liao is a second year studying for a PhD in Chemistry 
at Gonville & Caius College.

With the effects of climate change and global warm-
ing becoming a very real threat to our future, Cambridge 
University has set up an interdisciplinary committee, the 
Cambridge Environmental Initiative (CEI) to address this 
problem [6]. CEI organized the Leverhulme Climate Sympo-
sium held in March 2008, which brought together scientists 
involved in interpreting past climate data and modeling past 
and future climate changes [7]. Outreach efforts were also 
held to raise awareness among the public and politicians 
about climate change. Members of the Department were 

actively involved in this symposium, Professor Elderfield 
was one of the convenors, while Dr Triparti gave a public 
talk as part of the Cambridge Science Festival. (Dr Triparti 
is a member of the Department of Earth Sciences, and her 
work focuses on understanding the long-term evolution of 
seawater chemistry and climate.)

Climate change studies in the University of Cambridge 
draws from the expertise of the Department of Earth Sciences 
for long-term climate modelling, using geological data as 
well as the in-situ measurements of the present composition 
of the Earth’s atmosphere. This paves the way for further 
research into the effects of climate change, and the methods 
of limiting and mitigating the effects of human activity on the 
Earth’s climate [6]. This allows us to better prepare ourselves 
for a future where climate change seems inevitable.  

Zi Han Kang is a second year studying Biological Natural Sciences 
at Churchill College. 
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In addition to ge-
netic information 
encoded by the 

DNA base sequence, 
it appears a whole 

new level of information is conferred by a variety of chemical 
modifications to the DNA and the histone proteins that it is 
wrapped around. These modifications are not permanent, 

but can be remodelled by nuclear enzymes to change the 
meaning of the information they encrypt. However, in some 
cases, the chemical attachments are relatively stable and 
remain through cell division to be inherited by the next 

generation. This higher level of information, known as 
‘epigenetics,’ is a major factor in explaining how different 
cells express different patterns of genes, despite all carrying 
the same underlying genome. Specific molecular complexes 
in the cell nucleus are thought to ‘read’ the epigenetic ‘code’ 
to determine which genes should be expressed, though  the 
rules that define the code are not yet fully known.

Just as many diseases are caused by gene mutations, 
disruptions to non-coding RNAs may be at the root of many 
diseases, including certain cancers, developmental disorders 
and neurodegenerative diseases. Understanding this is a 
focus for many labs here in Cambridge, both within the 
Department of Physiology, Development and Neurosci-
ence, and Institutes such as Babraham and Gurdon. The 
sheer concentration and collaboration of these researchers 
working across Cambridge makes this an exciting area for 
potential biomedical breakthroughs.  

Alice Young is a graduate working in the Genetics Department. 
She is an Editor for this 800th Anniversary Edition.

When we think 
of everyday 
structures, 

we tend to think of ob-
jects that are relatively 

solid: buildings and bridges are good examples of why they 
need to be, to withstand the loads the Nature applies to 
them through wind and gravity.  But structures can also be 
movable: think of folding deckchairs, ironing boards, even 
car doors—all must have structural integrity yet provide 
some shape-changing or space-saving functionality.  In the 
Engineering Department, the Advanced Structures Group 

is preoccupied with finding novel structures that change 
shape in a very dramatic and reversible way, but which have 
few of the moving parts found in objects such as deckchairs 
etc, for ultimate simplicity and ease of production.  These 
structures can “morph” between isolated configurations to 

create extra purpose but without need of advanced, futuristic 
materials; Drs Keith Seffen and Simon Guest, who lead this 
research group, rely instead upon ordinary materials, such 

as metals and plastics.  Morphing is made possible, for ex-
ample, by embedding stresses 
inside the material during the 
manufacture of the structure, 
which creates the locking and 
driving forces necessary for 
holding and changing shape.  
One remarkable example is a 
bistable sheet, which can be 
either flat or coiled up like a 
tube.  Electronics manufactur-
ers are now making electronic 
screens so thin to be coilable, 
that Seffen and Guest are pro-
posing to attach them to their 
sheet to create a robust bistable 
“roll-out” display for ultra 
compact laptops and mobile 
telephones, as shown in the 

mocked-up prototype. Patent-protected collaboration with 
industry is already underway.  

Dr Keith Seffen is a researcher in the Department of 
Engineering.
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The basic mechanism 
of photosynthesis is 
surprisingly ineffi-

cient, for the pathway that 
ultimately fuels almost all 

life on Earth. More than 50 times, however, evolution has 
overcome this limitation, developing a ‘turbocharger’ for 
photosynthesis, known as the C4 pathway.

The biochemical basis for this centres around RUBISCO, 
the key enzyme that grabs carbon dioxide and sticks it into 
organic molecules. RUBISCO cannot easily distinguish between 
CO2 and oxygen. If it gets it wrong, and adds oxygen, the 

plant has to spend valuable energy sorting out the mistake. 
The C4 pathway also uses energy, but it pumps carbon 
dioxide towards RUBISCO, so that it has a better chance of 
doing the correct reaction.

Maize uses the C4 pathway, as does Miscanthus, a 
grass which is now being studied for use in bioenergy. Rice, 
the staple diet of a third of the world’s population, does 
not. Yet.

Dr Julian Hibberd, in the Department of Plant Sci-
ences, is one of a number of researchers working towards 
genetically engineering rice to use C4 photosynthesis. Its 
many natural origins suggest that it’s not too tricky to 
create, but the idea is still be an order of magnitude more 
complex than current GM crops.

Substantially increasing the yield of rice would have 
obvious benefits for tropical countries where food is short, 
and could also help to protect natural ecosystems (if you 
can get more food from a given area, you don’t need to 

farm so much of the land). Bill Gates is putting money into 
the attempt to create C4 rice, and the prestigious journal 
Nature recently named Dr Hibberd as “One of five crop 
researchers who could change the world.”  

Thomas Kluyver is a second year studying Biological Natural 
Sciences at Peterhouse College. He is Editor-in-Chief for the Science 
in Society Review.
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What are you thinking? You may not realise it but 
your emotions are easier to read than you are aware. 
People effectively read each others minds all the 

time through the interpretation of gestures, facial expressions 
and vocal intonations. The ability to predict the actions of 
others by attributing particular mental states to certain observ-
able behaviour is known as the ‘theory of mind’. This social 
ability is often used as a distinction between purely human 

interactions and those with a computer. However, a team in 
the Computer Laboratory at the University of Cambridge 
has been developing emotionally intelligent ‘mind-reading’ 
machines, potentially blurring this boundary. Work is being 
done in collaboration with a major motor manufacturer on 

developing a 
computer sys-
tem that can 
detect the emo-
tional state of a 
car driver. Many people would argue sat-navs have made 
driving an increasingly easier activity. However, in heavy 
traffic drivers can become overloaded with information and 
so interpreting the advice given by the navigational system 
can become a hindrance rather than a help. The team at the 
Computer Laboratory are developing emotionally aware 
systems that will be able to detect when a driver is feeling 
confused, drowsy or distracted and adjust the car’s telem-
atic systems appropriately. This is just one example of the 
projects being run at the Computer Laboratory that have 
the potential to dramatically change how we view computer 
technology in the future.  

Rosa Sharp is a second year studying Physical Natural Sciences 
at Downing College. She is the Managing Editor for this 800th 
Anniversary Edition.
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Science and technology are intimately linked with society, and advances in science have dramatically transformed 
humanity. Communicating science, therefore, is a big priority for the scientific community. Efforts to increase scientific 
awareness among the general public date from the 1820s, when Michael Faraday organized the Royal Institution’s 

Christmas Lectures, which are held annually to this day. Some scientific organizations now employ people specifically 
for ‘outreach’. Most institutions organize science festivals and conferences and there are specialist science museums.

Cambridge Reaching Out
Rachana R. Narayanan

The various departments 
of the University organise 
their own open days for 

prospective undergraduates and 
also for younger science students. 

The Cavendish, for example, hosts a day to stimulate interest 
and encourage wider participation in physics [3]. They conduct 
a “Physics at Work” exhibition for secondary school pupils to 
see the many uses of physics in everyday life. The Chemistry 
department takes an ‘energetic’ (explosive) and entertaining 
approach to achieve a similar goal [4], as well as selling DVDs 
of their popular lectures. The Millenium Mathematics Project’s 
‘Maths Roadshow’ [5] visits 800 schools every year with maths 
based puzzles, games and other activities. They have also taken 
over Simon Singh’s Enigma Schools Project that promotes the 
enjoyment of maths among youngsters.

Departments

The Triple Helix has been heavily involved with the Cambridge Science Festival, 
Excellence East (an organisation that works with gifted and talented children) 
and Gonville & Caius Admissions, organizing workshops for science students. 

These have been considerable successes, and The Triple Helix is now organizing 
workshops for the Darwin Festival in June, in addition to the Cambridge Science Festival. The Triple Helix believes 
that their efforts in schools are effective because they are students themselves [2]. 

The Triple Helix

Here at Cambridge, there are sev-
eral renowned science museums 
[1]—the University Museum 

of Zoology, boasting specimens from 
Darwin’s Beagle voyage, the Whipple 
Museum of the History of Science, with 
items in their collection dating back to 
the medieval era, The Sedgwick Museum 
of Earth Sciences and the Scott Polar Re-
search Institute Museum. In addition to 
their role in teaching and research, they 
are open to the public all year round and 
organize special events and exhibitions 
for schools.

Museums

©
U

ni
ve

rs
ity

 o
f C

am
br

id
ge

©
U

ni
ve

rs
ity

 o
f C

am
br

id
ge



CAMBRIDGE IN THE COMMUNITYCAMBRIDGE IN THE COMMUNITY

THE TRIPLE HELIX Cambridge 800th Anniversary Edition 2009

CAMBRIDGE IN THE COMMUNITY

39© 2009, The Triple Helix, Inc.  All rights reserved.

Rachana R. Narayanan, is a 2nd year student at Gonville and Caius College studying Biological Natural Sciences.
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Forty different departments are now involved in 
the annual Cambridge Science Festival, 2 weeks of 
free events where the public, particularly young 

people, are encouraged to watch and take part in live 
science demonstrations [11]. Perhaps the most famous 
regular event for the science festival is ‘Crash, Bang, 
Squelch’—a full day of hands on experiments covering 
the whole breadth of the sciences, from DNA extrac-
tion to angular momentum, run and explained by the 
volunteer organisation CHaoS [12].   

Science Festival

In Cambridge’s 800th year, we have 
the Darwin Anniversary Festival 
to look forward to, and Cambridge 

will be playing host to the 41st In-
ternational Chemistry Olympiad. In 

addition, there are a number of events taking place to celebrate the 
anniversary. The University Museums are honouring the University’s 
collections and the collectors and researchers responsible for them. 
Cambridge University Eco Racing is designing and constructing a car 
to compete in the World Solar Challenge 2009 [6] and the Cambridge 
University Spaceflight Project is launching the UK Space Challenge, 
a nation-wide competition for science students between the ages of 
14 and 18 [7].

800th Anniversary

Type “Cambridge science” into the iTunes 
Store [8], and you can download the Naked 
Scientists radio show from Cambridge’s 

Dr Chris Smith [9], or the Cambridge Science 
Festival Podcast. Alternatively a quick search on 
YouTube will summon footage from the festival 
including Dr Peter Wothers demonstrating the 
awesome flaming power of Rice Krispies® in 
liquid oxygen [10].

The Internet
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Cambridge University Eco Racing (CUER) is a team 
developing a solar powered car to compete in the 
World Solar Challenge (WSC) 2009, a race across the 

Australian outback. The WSC is a biennial event that aims 
to showcase the latest technology developments in solar 
powered transport, commonly referred to as the “Formula 
One of the solar car world”.  By taking an uncompromising 
approach to vehicle efficiency and performance, the team 
hope to produce a car capable of cruising at 60mph using 
the same amount of power as a hairdryer. 

CUER’s current electric car called Affinity, which is a 
prototype for the WSC 2009 car, can be powered completely by 
solar-generated electricity as well as being mains-chargeable.  

It is also a sleek and silent vehicle. 
Founded in 2007, CUER began by building Affinity.  

This was the first solar powered car to drive legally on UK 
roads. Following Affinity’s launch in June 2008, the team 
drove successfully from Land’s End to John O’Groats, visit-
ing schools en route. The team are currently concentrating 
on building their new car, Bethany, which will compete 
against the world’s top universities and companies across 
1,900 miles of Australian outback.

The CUER team is headed by Anthony Law, the Team 
Manager, and Charlie Watts, the Technical Director, both of 
whom are final year engineering students. On the technical 

side, the team is split into four specialist sub-teams: software 
and strategy, aerodynamics, electrical and mechanical teams.  
These are headed by fourth-year engineering students whose 
final-year project is the development of a part of the Bethany 
car, which contributes towards their degrees. Along with 
the fourth-years are a dedicated team of students, who 
complete smaller, bite-size projects—all playing a vital part 
in the design and construction process. 

One of the defining features of CUER is its appeal to 
a wide range of students. The team is now represented by 
a variety of backgrounds spanning both arts and science 
subjects. The diversity of roles within the team means that 
students from all backgrounds can make a contribution; 
around one hundred students are co-operating in striving 
for success in Australia.

CUER is supported by many businesses, local and 
global alike. These companies have provided essential 
equipment, manufacturing, materials and funding without 

which there would be no project. In 
this way, CUER establishes strong 
links between the university and 
industrial partners. 

Some of the technologies being 
developed by CUER and similar so-
lar teams may well creep into our 
daily lives at some stage in the future; 
particularly for use in electric cars, 
solar power generation and composite 
materials. After 2009, there is the 2011 
race to look forward to, where CUER 
is aiming for gold.  

Marc Stettler is  currently at  
Fitzwilliam College studying for an 
MPhil in Engineering for Sustainable 
Development.

Anyone interested in joining or finding 
out more about CUER, please visit www.
cuer.co.uk

Cambridge University Eco Racing 
Marc Stettler

Students from all 
backgrounds can make 

a contribution
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The International Genetically Engineered Machines 
(iGEM) competition is an undergraduate competition 
to design and build bacteria with a novel function. 

The aim of iGEM is to use knowledge from investigative 
science, interpreted from an engineering point of view, to 
build something new and useful.

In order to compete in the competition, the only con-
straints are that competitors use standardised DNA sequences 
called ‘Biobricks’ and add any new parts that they create 
to an online public registry, so they can be used by other 
scientists.

Nearly 80 teams competed in 2008 and they all came 
together in November to present their work at the annual 
iGEM conference at MIT. Prizes were awarded in several 

categories, including ‘Best New Biobrick’, which Cambridge 
won in 2007. This year, Slovenia took the Grand Prize—
a milled aluminum Lego brick about four inches by nine 
inches—for their novel method of producing immunity to 
disease.

Cambridge’s team consists of 13 undergraduates from 
diverse academic backgrounds; the aim of our project this 
summer was to produce self organising bacterial populations 
that would produce organised voltage fluxes—similar to the 
action potentials that carry information in the brain.

Working on the Cambridge iGEM project is different 
from working on a normal summer studentship. We had 
free rein over what we did, but at the same time had to do 
our own lab management, and received very little guidance 
on where to go with each experiment.

Successful projects in the past have involved the en-
gineering of many genes and regulatory mechanisms. One 
previous project produced bacteria that smelt of bananas 
during growth, but changed to smell of wintergreen when 
growth stopped. A typical experiment involves using a loop 
of DNA called a plasmid to introduce a gene into bacteria (see 
box), which then produce the protein of interest. A serious 
challenge when working with bacteria is that the responses 
are inconsistent amongst different species—some bacteria may 
produce a response, whilst others, in the same conditions, 
do not. This means that the machines built will normally 
only work in large numbers—as whole populations.

Overall, I found iGEM an incredibly stimulating and 
challenging project, and a fascinating introduction to syn-
thetic biology.   

Ellis O’Neill is a third year studying Biological Natural Sciences 
at Corpus Christi College. 

More details about iGEM can be found at: www.igem.org
More details about Cambrdige’s project can be found at: openwetware.
org/wiki/IGEM:Cambridge/2008

I found iGEM an 
incredibly stimulating and 

challenging project
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The iGEM Project
Ellis O’Neill

About the techniques

The gene is first replicated using a technique called 
Polymerase Chain Reaction (PCR); both the gene and 
the plasmid are then cut using a special ‘restriction’ 
enzyme so that they can then be fitted together and 
neatly joined, or ’ligated’. The plasmids contain an 
antibiotic resistance gene that allows bacteria that 
have the plasmid to be selected for. Using a technique 
called ‘heat shock’, bacteria are induced to take up 
the plasmid and then are grown in an antibiotic so 
only the bacteria with the plasmid will be able to 
survive.
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Today, Cambridge University enjoys a reputation as a 
historically important centre of scientific progress. Yet it 
was only in her more recent history that the University 

really began dedicating herself to scientific advancement—
around the same time that society’s interest and appreciation 
of science began to take hold. Consequently, the growth of 
science at Cambridge has happened alongside, and been 
aided by, an important and increasing emphasis on science 
communication and public involvement.   

The roots of popular science can be found in the mid 
1800s. Before this time, the free communication of science 

information to the public, and even between ‘men of science’, 
was very limited. This was despite a growing enthusiasm for 
science in the early decades of the 19th Century; reflected in 

the foundation of groups such as the British Association for 
the Advancement of Science (1831) [1] and The Cambridge 
Philosophical Society (1819) [2]. A few science journals did 
exist, for example the Royal Society’s Philosophical Transac-
tions, but this was in place mainly to share advancements 
between members—there was no means by which to divulge 
scientific advancements to the layperson or to members of 
different scientific groups.

The abolition of the Newspaper Stamp Duty in 1855 
helped to spark the emergence of popular science. In the 
absence of this tax, the large-scale publication of newspapers 

and magazines was made economically viable, and among 
the 170 new publications launched by 1870 were the first real 
examples of science journalism. These included specialised 
weeklies such as Chemical News and The Penny Mechanic, 
as well as periodicals such as Quarterly Science Review [3]. 
Another, The Quarterly Review of Popular Science, proclaimed 
to be a “miscellany of entertaining and instructive articles 
on scientific subjects”. One issue from 1862 contains the 
attention grabbing headlines “Corn”, “Grass” and “Cotton” 
all within one edition, as well as the somewhat ambiguous 
“The Lowest Forms of Life”, and the pleasing “Physics of 
Sunbeams” [4].

In response to the growing status of science within 
Victorian society, Cambridge began to restructure the under-
graduate syllabus during the latter half of the 19th Century. 
Traditionally a school of Mathematics and Classics, for the 
first 600 years of her existence Cambridge possessed no 
formal scientific degree course. Even Darwin, the father of 
modern biological science, had officially studied Theology 
during his time at Cambridge in the 1820s.  But this was all to 
change. The 1850 Royal Commissioner’s Report stated that: 
“Nor can any reason be assigned why other great branches 

of natural science should not 
become equal objects of atten-
tion, or why Cambridge should 
not become a great school of 
physical and experimental as it 
is already of mathematical and 
classical instruction”. In 1851, 
the Natural Sciences Tripos was 
established, the first of many 
new degree level disciplines 
that were to emerge in the 
following decades, which by 
1900 had more Part I students 
then even Classics [5]. In 1874, 
the Cavendish Laboratory was 
opened for the teaching and 
research of experimental phys-
ics, a building that over the 
next century would host 29 
Nobel Laureates [6].

In fact, the 150 years 
following the adoption of 

Natural Sciences into the approved syllabus would prove 
hugely prosperous for all of Cambridge science, and to-
day the University is a world-class centre for research and 
teaching across the disciplines. Many advancements would 
prove not only influential within their own fields—events 
such as Watson and Crick’s discovery of DNA, and Stephen 
Hawking’s work on Black Holes, would also be celebrated 
in popular science.

The wider relationship of the public with science during 
the 20th century has been more turbulent, partly as a result 
of its use in conflict. In more recent decades, the public 

Cambridge, Science and the Public 
Fleur Bone

There was no means 
by which to divulge 

scientific advancements 
to the layperson 
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has also called the ethics of 
research itself, as well as its 
applications, into question. 
Nowhere has this been more 
evident than in biological and 
medicinal sectors, where de-
velopments such as cloning, 
genetic modification, and stem 
cell research have been consis-
tently challenged by pressure 
groups, religious organisations 
and governments. While many 
of the concerns raised have 
been legitimate and have led 
to intelligent and useful de-
bate regarding sensitive issues, 
some negative consequences 
have arisen. The persistent 
issue of animal testing for 
medical science is a particu-
larly acute example—in a recent BBC article regarding the 
opening of a new facility in Oxford, most scientists refused 
to give interviews for fear of being targeted by animal rights 

activists [7]. In the face of such difficulties, fair and accurate 
communication of scientific fact and reason by scientists is 
more essential then ever.

The Internet has been a great tool in achieving this, and 
just as it has revolutionised the media in the last decade it 
has also drastically increased the availability of technical 
and popular science information. In addition to specialist 
journals, most newspaper and news channels now have 
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In 1851, the Natural 
Sciences Tripos 
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Cambridge too has 
embraced the power 

of the Internet 
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science pages on their websites. In a positive indicator of 
public interest, science stories frequently feature on the top 
5 most read list of the BBC news site. Cambridge too has 
embraced the power of the Internet to reach the public (see 
pg. 38).

The tandem growth of scientific endeavour and the 
force of the media in the last century has created a strong 
tradition of scientific communication in our society. This 
is hugely important; and not just so that teenagers are en-
couraged to pursue science beyond the compulsory GSCE 
level, or so that members of the public can make informed 
decisions about difficult issues. It is important because it 
is only through a thoughtful and dedicated presentation of 
scientific findings that non-scientists will really be able to 
appreciate science beyond what are in reality small areas 
of controversy. Whether it be for the humbling images of 

deep space beamed down from the Hubble Telescope or 
for the novel interpretations of why our brains allowed us 
to develop language, sharing the enthusiasms of science 
can only be a positive thing. Science shouldn’t just be for 
scientists—everyone should be have the opportunity to enjoy 
the marvellous things it has already shown us and has yet 
to show us about ourselves and our world.  

Fleur Bone is a fourth year studying Chemistry at Queens’ 
College. 
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Literary is where The Triple Helix 
in Cambridge began, and is still 
a major part of our presence. We 

produce the termly magazine ‘The Sci-
ence in Society Review’, and distribute 

5,000 copies around every college and department we can 
reach. Most of our authors and editors are undergraduates 
and work closely together to take an article from abstract 
to finished piece within a Cambridge term—no mean 
feat! A special feature of our articles is that they are all 
reviewed for accuracy by academics in the relevant field; 
a fantastic feedback opportunity for all of our writers. 
We also publish international features from other Triple 

Helix chapters around the world, and conversely our own 
authors have the chance to be published in 27 universities 
worldwide.

Outreach gets directly involved with school children 
aged 14–19 via a range of activities from brainteas-
ers to debates. It aims to bring thinking about 

science in society to the 
next generation; keep-
ing them interested in 
the subject itself as well 
as encouraging critical 
thinking and recogni-
tion of the importance 
of science to our lives. 
Our volunteers organise 
and run these events 

because they enjoy 
inspiring our audi-
ences and encourag-
ing them to debate 
issues rationally and 
persuasively. This is a great opportunity to have an im-
pact outside of the University and we have recently run 
our own science in society workshop day for local sixth 
formers. Over the past year we have worked with the 
Excellence East program, the University of Cambridge’s 
Active Community Fund and college admissions. Upcoming 
events include collaborations with the Cambridge Science 
Festival, the Darwin 2009 Festival and even Channel 4.

We organise 
some of 
the most 

controversial sci-
ence events to hit 

Cambridge; taking our aim of de-
veloping a global forum for science 
in society one step closer to reality. 
Each term we run a series of exciting 
and stimulating talks where students, 
academics and members of the public 
alike can debate hot issues with an 

interdisciplinary panel of  experts. 
It is important to us that everyone 
has the opportunity to engage with 
science and the people who practise 
it. With this in mind, we have recently 
revived the Cambridge branch of Café 
Scientifique. This monthly event in-
volves staging conversations between 
academics and the general public in an 
informal setting—so what better place 
than a coffee shop and bar for jargon 
free, science centred discussion?

Every year we are invited to send 
a delegation of students to the 
Annual Meeting of the American 
Association for the Advancement 
of Science, publishers of Science 
magazine. We present academic posters on issues of science 
and society at a special Triple Helix poster session arranged 
by the AAAS, and meet other Triple Helix members from 
all over the world for our own annual conference. In 2009, 
twelve Cambridge students will represent our Chapter and 
the University as they travel to Chicago with a total of six 
fascinating posters.

What Does The Triple Helix Cambridge Do?
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