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The synthesis of synthetic biology

 - Why repeated negative charges?

 - Replace anionic phosphodiester 
linkers with uncharged 
dimethylene sulfones

 - Discover phosphate backbone 
hinders folding, enables base 
pairing, and allows for mutations 
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Teach me how to...
Design and build living organisms 
that behave as expected.

Debug existing or write new 
genetic programs to do my bidding.

The engineering of synthetic biology
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 - New schools of science 
and engineering?  E.g., 
integration without 
isolation? 

 - New modes of humanity? 
E.g., responsibility with 
representation?

 - How will (should?) we 
change ourselves and 
our environments?





Learn (& play) by making

Help (& enable) by building



http://i.pbase.com/u47/hodero/large/30691408.jungle.jpg

http://i.pbase.com/u47/hodero/large/30691408.jungle.jpg
http://i.pbase.com/u47/hodero/large/30691408.jungle.jpg


http://i.pbase.com/u47/hodero/large/30691408.jungle.jpg

Challenges
Make biology easy 

to engineer.

Enable humanity.

http://i.pbase.com/u47/hodero/large/30691408.jungle.jpg
http://i.pbase.com/u47/hodero/large/30691408.jungle.jpg


http://i.pbase.com/u47/hodero/large/30691408.jungle.jpg

Opportunities
Enable all constructive 

biotechnologies.

Better understand
nature.

Challenges
Make biology easy 

to engineer.

Enable humanity.
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Doebley Lab
Department of Genetics
University of Wisconsin-Madison

3 crop species (rice, wheat and maize) provide 60% 
of all calories and 54% of all protein in human food

Jim Haseloff
Department of Plant Sciences

University of Cambridge
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Must we always 
spend many years and 
$25M for each pressing 

biotech project?
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1. Info. theory & signal proc.
2. Device design 

7. Control & dyn. systems

5. Fab, CAD & EDA
6. Reverse engineering

3. Languages & grammars
4. Standards & abstraction
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Synthetic Biology as Tools Revolution
DNA Sequencing

Read Out the Genetic Code

Recombinant DNA

Basic “Cut” & “Paste”

Polymerase Chain Reaction

Amplify & Make Simple Changes

First 
Gen.

Biotech
=

...

Next 
Gen. 

Biotech
Adds
New 
Tools
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if {growing} 

   call wintergreen()

else 

   call bananas()



smell test: iGEM jamboree
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Should teenagers practice genetic engineering? Yes

Should military force include biotechnology? No

Will biohackers be good or bad?  Good

Should BioBrick parts be patented or freely shared? Free

Should genetic engineers sign their work? Yes

How much can we produce with biology? ???

Should the public support foundational research 
& the development of open technology platforms?

Yes!!!
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Endy & Lazowska (2008), doi:1721.1/43950

1. Invest in DNA synthesis & construction tech.

2. Invest in open libraries of standard biological parts

3. Explore and test improved legal frameworks for biotech.

4. Develop & implement integrated strategy for biosecurity


