
Welcome to the brand new BCCS 
Newsletter. Its purpose is to keep 
everybody updated on what’s 
happening in BCCS. We plan to 
present scientific and non-scientific 
news (especially from students), as 
well as other newsworthy items. In 
the present issue you will learn more 
about the fantastic success we have 
had during the last two years at 
the iGEM (international genetically 
engineered machine) competition, 
thanks to Thomas Gorochowski, 
Petros Mina, Oliver Purcell and 
Stephen Reid. Tom Gorochowski also 
gives us a sketch of what life is like in 
BCCS.

All of this, and much more, happen in 
BCCS. But can we define Complexity? 
In this regard I thought useful to 
share with you some thoughts about 
a very nice book: ‘Complexity: A 
guided tour’ by Melanie Mitchell.

At first glance, the book looks a 
bit complexity-lite. But the author 
has a great way with words and a 
fantastic sense of history. She starts 
with the ‘certainties’ of mathematics 
and physics at the start of the 20th 
century (where developments were 
driven by the needs of the industrial 
revolution). The great German 
mathematician Hilbert reckoned that 
there were 23 remaining theoretical 
questions to be answered. One of 
them – ‘Is every statement in 

mathematics decidable?’ – he felt 
sure was true. But the question 
was eventually answered with a 
resounding ‘no’ by Turing, and a 
few years later his answer led to the 
first mechanical computer. (Mitchell 
reminds readers that before Turing 
‘computers’ were actually people 
who did calculations). 

Effortlessly Mitchell then turns to 
biology, discusses genetics and 
suddenly you are convinced that 
biology is computing by other means. 
She concludes with a fine account 
of networks. But throughout the 
book, she relates all she discusses to 
complexity, whilst at the same time 
reminding readers that the topic is 
not yet really a subject at the moment 
– that it is currently a collection of 
subjects with a lot in common. 
Of course we knew that already – we 
are BCCS & the S stands for Sciences. 

But perhaps her best moment is 
when she acknowledges that even 
the word Complexity is controversial 
and that measuring it still requires 
some effort. She leaves the reader 
with far more questions than answers, 
with a sense that almost everything 
in Complexity Sciences is still to be 
discovered. 

To be at the start of your career at this 
time has to be about the best thing 
that can happen to any postgraduate.
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From the City to Evolving 
Dynamical Networks
 by Thomas Gorochowski

to the funds awarded to Alex 
by the Great Britain Sasakawa 
Foundation whose aims are to 
enhance the mutual appreciation 
between the people of Japan and 
the United Kingdom. Alex will 
soon return to Tanaka’s group after 
being awarded a six month

fellowship by the Japan Society for 
the Promotion of Science (JSPS) to 
study simulations of glass forming 
systems.

Congratulations to the 2008 iGEM 
team for winning the Best Model 
prize and the Bronze medal for wet

Literature bits and news

Alex Malins has recently returned 
from his one month visit in the Soft
Matter research group of Professor 
Hajime Tanaka at the University of 
Tokyo. The visit was possible thanks

“In science you want to say something that nobody knew before, in words 
which everyone can understand. In poetry you are bound to say ... something that 
everyone knows already in words that nobody can understand.”  P.M. Dirac

 

Coming from a background in 
theoretical computer science and 
having worked for around three 
years as a technology consultant 
in the city, joining the BCCS was 
a decision I made after seeing 
the everyday difficulties people 
were facing when trying to get 
a handle on systems made up of 
huge numbers of interacting parts; 
those of the complex variety. It 
was common to see management 
decisions having weird and 
wonderful effects, with no-one 
able to make head nor tail of the 
situation. Thankfully, the BCCS 
offered the unique chance to take 
on these sorts of problem using a 
broad mix of theory and application, 
resonating with my interest of 
bringing together ideas from many 
different domains. After attending 
an open day in 2007 and having 
had the opportunity to speak with 
academics from the centre I was sold.

The first few months were quite a 
culture shock. For the past three 
years I had become accustomed 
to well-defined milestones, tight 
deadlines, constant travel and a 
never-ending stream of meetings. 
The sudden shift to a few lectures 
in the same office and the freedom 
to follow my own curiosity was 
quite an alien concept. Looking 
back though, this was probably the 

most important part of my time at 
the BCCS. The centre could have 
chosen to fully dictate what I should 
learn and when, however, by giving 
me space I was able to follow my 
own path through the literature and 
better understand how this fitted 
with my previous knowledge. It also 
lead to my discovery of molecular 
biology, dynamical systems theory 
and the new field of synthetic 
biology.

This interest was taken further when 
as a summer project I was fortunate 
enough to be a member of the 
university’s first entry into the iGEM 
competition. iGEM gave me the 
opportunity to see interdisciplinary 
work in action, being required to 
build mathematical models, develop 
experimental methods and then 
carry them out in the lab; while at 
all times working with people from 
very different backgrounds. This 
was a great learning experience and 
has since stood me in good stead 
for the problems I’ve faced. Also 
during this time I was fortunate 
enough to meet Prof Mario di 
Bernardo and Prof Claire Grierson 
who were in charge of the overall 
project. General discussions with 
them about possible underlying 
principles for how complex systems 
work and the endless applications 
in understanding biological systems 

highlighted a shared interest, 
and later lead to the submission 
of my PhD proposal on ‘Evolving 
Dynamical Networks’ to the BCCS.

In January 2009 my PhD began with 
the goal of trying to understand 
how complex systems evolve to 
fulfil specific functions. Networks 
of dynamical systems are able to 
model many phenomena exhibited 
by complex systems and we looked 
to extending this work to include an 
evolutionary process. By developing 
a mathematical and computational 
framework centred around the idea 
of an evolving dynamical network 
we hoped to unravel how topology, 
dynamics and evolution influence 
each other, allowing for a better 
understanding of real-world systems 
and helping with the creation of 
our own de novo. So far, we are 
at an early stage formalising our 
ideas and developing new tools, 
but have already shown some 
interesting behaviours that highlight 
the importance of feedback motifs 
when directing the evolution of 
a system by the dynamics that it 
exhibits. In the future, we hope 
to see this work providing a 
foundation on which many general 
characteristics of complex systems 
can be investigated, allowing for the 
establishment of unifying principles 
that cover many application areas.



The international genetically 
engineered machine (iGEM) 
competition started at MIT in 
2003 as an internal competition 
to introduce students to the then 
new field of synthetic biology. The 
aim of iGEM is to see if biological 
components (BioBricks) can be 
connected together to form 
larger systems with predicted 
behaviours.

Whilst it started with only a handful 
of students it has grown rapidly, the 
2009 iGEM comprising 108 teams, 
with over 1000 students involved 
worldwide. Work is done over the 
summer and the teams meet up at 
MIT in November to present their 
work and compete for various prizes. 
Through the BCCS, Bristol has 
entered a team in the past two years 
with projects focusing on complex 
phenomena. 

In 2008 the project involved 
co-ordinated swarm behaviour of 
a bacterial population, whist 2009 
focused on engineering a discrete 
communication system between 
bacteria using vesicles. 

Further information can be found 
at the 2008 and 2009 team 
wiki’s.2008 Bacto-Builders - 
http://2008.igem.org/Team:BCCS-
Bristol2009 Vesecure - http://2009.
igem.org/Team:BCCS-Bristol

The teams have consisted of 
students from the BCCS, biology, 
biochemistry and engineering 

mathematics. They have had 
significant success, winning bronze 
and gold overall medals in 2008 and 
2009 respectively, and the overall 
best modelling prize both years. 
The multidisciplinary nature of the 
teams has allowed the BCCS entries 
to investigate the projects both 
theoretically and experimentally. 
This gave the opportunity for 
students to experience both aspects 
of synthetic biology, working at 
the interface of both perspectives. 
The summer begins with the team 
meeting day to day to discuss the 
possibility of implementing various 
ideas. After a number of rounds of 
discussion one project is chosen to 
investigate during the summer. 
The teams’ achievements are 
summarised in a presentation and 
poster, to be presented at the 
jamboree. This takes place over three 
days and each team presents their 
results and discusses ideas regarding 
synthetic biology. This is a great 
opportunity to visit a world-leading 
institution and network with a 
diverse array of students.

iGEM 2010 is already underway 
with the selection of students and 
a registration deadline in the next 
few weeks. Although the project has 
yet to be decided, over the past two 
years a substantial agent-based 
modelling framework called BSim 
(http://code.google.com/p/bsim-bccs/)
has been developed. BSim will likely 
feature in this year’s project and be 
extended to meet the requirements 
posed by this year’s team.

iGEM started as a student 
competition, however, it is now 
helping to drive the standardisation 
effort within the synthetic biology 
community. This is highlighted by 
the success of the BioBrick repository, 
where anyone can access the wealth
of parts developed by students 
from iGEM and other researchers 
across the globe. Furthermore, 
iGEM introduces students to this 
new field, helping them work 
more comfortably within an inter-
disciplinary environment. This will be 
vital as synthetic biology begins to 
shape the modern world.

iGEM and the BCCS
Bridging the theory-experiment boundary divide in synthetic biology  

by Thomas Gorochowski, Petros Mina, Oliver Purcell, Stephen Reid

A microsphere 
(big circle) being 
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rods) within different 
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other bacteria to 
the task, and red 

co-ordination of the 
bacteria motion into 

one direction

lab work, and the 2009 iGEM team 
for winning the Best Model prize and 
the Gold medal for wet lab work. 

Owen Rackham has been selected 
as an EPSRC NOISE (New Outlooks
In Science and Engineering) maker,
an EPSRC initiative that aims at

involving early career scientists 
to talk about their work and their 
choices with the media and general 
public. 

Geometric frustration in small 
colloidal clusters; Malins, Alex;
Williams, S.R.; Eggers, J.; Tanaka,

H.; Royall, C.P.; J. Phys.: Condens.
Matter.; 21, 425103 (2009)

A structural comparison of models 
of colloid-polymer mixtures; Taffs, 
J.; Malins, Alex; Williams, S.R.; 
Royall, C.P.; J. Phys.: Condens. 
Matter 22, 104119 (2010)



April 11-13, 2010
Institute for Advanced 
Studies, Warwick

The Dynamics in Games and 
Economic is an EPSRC funded 
symposium aimed at studying 
evolutionary games, replicator 
dynamics, fictitious dynamics and 
learning behaviour to help the 
discussion on issues such as the 
social coordination required to tackle 
climate issues or the allocation of 
scarce natural resources. Speakers 
included Michel Benaïm, Christopher 
Harris, Sergiu Hart, Josef Hofbauer, 
Florian Wagener

May 10-14, 2010
NetSci, Boston

NetSci 2010, the International 
School and Conference on Network 
Science, organized by Marta C. 
González, César A. Hidalgo, Ginestra 
Bianconi, and Albert-László Barabási 
will be held on various campus 
locations at MIT and Northeastern 
University in Cambridge and Boston, 
Massachusetts USA. The School part 
of the event, on May 10-11, at the 
Northeastern University campus will 
be offering a series of tutorials and 
lectures, introducing tools and basic 
results from a variety of research 
areas of major interest for the study 
of complex networks.

The conference focuses on novel 
directions in network research 
within the biological and 
environmental sciences, computer 
and information sciences, social 
sciences, finance and business.

November 5-8, 2010
iGEM, Boston

iGEM 2010, the International 
Genetically Engineered Machine 
competition has been provisionally 
scheduled for November 5-8. iGEM 
is a worldwide Synthetic Biology 
competition aimed at undergraduate 
university students. Student teams 
are given a kit of biological parts 
at the beginning of the summer. 
Working at their own schools over 
the summer, they use these parts 
and new parts of their own design 
to build biological systems and 
operate them in living cells as well 
as formulating mathematical models 
to describe their experiments. 
Given the success of the 2008 and 
2009 University of Bristol teams of 
undergraduates and BCCS students, 
we wish the best for the 2010 team.
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Picture taken in February 
2010 of some BCCS members.

From left to right, back row: 
Nick Fyson, Andrew Dunleavy,  
Dan Cowley, Karoline Wiesner 
(academic), Konstantin Blyuss 
(academic), Adam Sardar, Matt 
McVicar, Tom Gorochowski, 
Owen Rackham, Jonathan Potts;
middle row: Ben Hughes, Tom 
Jordan, Tom Todd, Alex Pavlides, 
Tom Irving, Matt Oates, David 
Kelly, Hatti Mills, Luca Giuggioli 
(academic), John Hogan 
(director);
front row: Henrietta Eyre, 
Charlotte Szostek, Donata 
Wasiuk, Oliver Purcell, Petros 
Mina, Angela Onslow, Tom 
Vincent, Katy Robinson

BCCS is a Complexity 
science doctoral training 
centre funded by the 
Engineering and Physical 
Sciences Research Council




