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DNA is a programming language for biochemistry (metabolism).

It can also specify how to build hardware.

Nature supports incredible diversity – over 2 million species we can see!
.





1980 1987 1995

1998 2007 – Sequencing by Synthesis
500,000 bp/day (automatic)

500 bp/day (manual)

1GB bp/day (automatic)

36,000 bp/day (semi-auto) 144,000 bp/day (semi-auto)













596 TFLOPS (trillion floating point operations per second)



REDUCTION | COMPLEXITY

If we didn’t build it, we may not be able to fully understand it.

The problem with reverse engineering…



Towards “forward” bio-engineering





Over 3500 RE’s available
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Applications dependent on synthetic capabilities and $
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http://parts.mit.edu
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Synthetic biology requires an unprecedented level of interdisciplinary cooperation, fewer 
laboratory skills, and less overhead than conventional genetic engineering.





























http://www.electrowiz.com/



Why do bioengineering?
• Any chemical process can be done with biochemistry –

no need for harsh chemical conditions, temperature, etc.
• Runs on sugar or sunlight
• Bio-compatible and biodegradable
• Self-reproducing > very low cost
• Potentials are virtually untapped
• Evidence suggests many of today’s engineering 

activities will begin to move towards bioengineered 
processes > big economic shift on the order of 
computing

• Life and life processes are important – should be widely 
used and understood, not in the hands of a few elites –
hence the need for “open source biology”



• Registration fees ($1000/team)
• Teach the teachers meeting (MIT, May)
• Regional meetings and seminars
• Travel and accommodation for up to 100 students to  

MIT Jamboree in November
• $5,000 research start-up fees
• Support, technical advice, media relations


