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iGEM is an extraordinary competition. I have been an advisor of Imperial College teams since 2006 and the growth of the competition has really surpassed my expectations. What is amazing about iGEM is that it is targeting both secondary schools, generally 5th and 6th former’s or equivalents, universities with mainly undergraduates or early-stage postgraduates, and Community or DIY bio labs and that teams form all around the world enter. This mixture of ages, gender, experiences, cultural and ethnic backgrounds and languages all competing to design and build the coolest biology system or device in the world makes for a unique experience for both the participants, judges and advisors. The youthful energy and the excitement at the jamborees is like nothing I have seen before and the fact that everyone feels so empowered in applying the tools and technologies of synthetic biology to often tackle major global problems is so heartening to those of us that have become slightly grumpy and a little cynical. Sitting as a judge in iGEM is a total honour as you listen to idea after idea after idea. Yes, some are ill thought through and many won’t work but suddenly there are some ideas and projects which blow you away with their creativity and execution. Unlike ageing academics and teachers (speaking for myself of course), iGEM teams have no constraints in their imagination and are not inhibited by trivial details like how possible their idea is and will it work? I often reflect after iGEM jamborees, that sometimes we teach students to constantly over-question and while this could be termed scientific rigour, it can sometimes inhibit thinking ‘outside of the box’ – science and engineering is also a creative process and iGEM unlocks this creativity. 

Some commentators not involved in iGEM suggest that it’s just a student competition and as such should be  considered merely as  a bunch of young people having fun over the summer. Wrong – iGEM is an extraordinarily demanding competition where student teams have to fulfil many criteria to qualify for the obligatory medal prizes. At the end of the competition teams will minimally have a project website or wiki which contains all the details of their project, they will have to give a 20 minute presentation at the jamboree, produce a poster for the jamboree and have contributed new ‘biobrick’ parts into the Registry which are shared with all the teams at the next competition.  There are also many other criteria that need to be fulfilled and arguably one of the most important is the integration of human practice into iGEM projects. iGEM teams have to seriously consider the societal aspects of their projects and come up with compelling studies as to what these are and how they have been tackled. In fact, many teams go much further than this and again the compulsory nature of considering societal and ethical issues around their projects gives an interesting global perspective on how synthetic biology is considered. The good news however is that many of the issues are the same worldwide (perhaps not unexpectedly) and I am always so impressed by the imaginative ways that such issues are expressed and tackled by iGEM teams. 

iGEM can also be considered as a very powerful teaching and educational experience for students.  Teams have to design and build new synthetic biology devices for specific applications and many teams have never been exposed to research or research laboratories techniques and processes. Whilst the rigor of experimentation is a key part of iGEM – remember synthetic biology is based upon systematic design processes and detailed characterisation - by doing their projects, students learn and the whole activity becomes a problem driven learning exercise – not just in the technical aspects but also about developing inter-personal skills such as working together as a team and learning to communicate problems and issues to team members in a constructive way. Furthermore, the students have to deliver on a large number of compulsory criteria, one of which is collaboration with other iGEM teams. This allows teams to build connections and relationships with like mined students around the world, generating an unbelievably powerful community of young synthetic biologists that reinforces the true international nature of science and engineering collaboration despite recent political uncertainties.

Another very important aspect of iGEM and one which I know Randy Rettberg comments on at the start of every jamboree, is that iGEM teams are the biotechnology innovators of the future, a view which I fully endorse. In fact, if you look at the iGEM alumni in terms of start-up companies, you quickly come across companies like Ginko Bioworks, Benchling, PVP Biologics, LabGenius, CustoMem, Bento Labs to name but a few (http://igem.org/IGEM_Startups). The list of start-ups is very impressive with several now multi-million dollar funded companies. Thus, not only does iGEM provide an amazing training ground for future synthetic biologists both for academia and industry, it also seems to encourage (not overtly) a ‘start-up’ culture of innovation and technology development. I have been lucky to see first-hand the development of two such start-ups from Imperial College (LabGenius and CustoMem) and I am convinced that iGEM teams will continue to propagate the synthetic biology start-up ecosystem not only with new companies but also as a workforve for future synthetic biology companies. This is particularly relevant as we move into a new era of biotechnology innovation through the engineering of biology and this future but near-term industry will require a skilled workforce. iGEM will undoubtedly provide some of those workers. So why do iGEM teams start-up companies? Maybe it’s got something to do with the empowerment of youth through knowledge, training and mentoring. Maybe it's the iGEM process which quickly develops multi-skills and multi-tasking researchers. One think I am absolutely sure about is that iGEM is here to stay and that it continues to form a crucial component of the synthetic biology field and community. Perhaps even more importantly it is training the biotechnologist of the future.
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