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Synthe'c	biology’s	vision:	cell	as	computer	
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Weiss 2009 
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Synthesizing	DNA	of	any	length	and	sequence		



It	is	harder	to	write	DNA	than	to	read	it	
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Many efforts to reduce the error rate in DNA synthesis 
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SGI desktop DNA printer 
500,000 SEK 

It	is	harder	to	write	DNA	than	to	read	it	



Build	to	learn	

7 

“WHAT I CANNOT CREATE, I DO NOT UNDERSTAND” 
 

New York Times 2010 

Encoded into genome of “M. laboratorium.” 
500 necessary genes have unknown function 



What	will	we	(try	to)	build	next?	
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Forbes 2016 

Svante Pääbo 
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Making	DNA	“circuits”	



Logic	gates	for	genes	have	already	evolved		
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“What	is	true	for	E.	coli	must	also	be	true	for	
the	elephant.”	-Monod	1960s	



A: “Lactose” 
B: “No Glucose” 
 
Out: Genes for 
lactose degrade  

How	it	started	



How	it’s	going	
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Voigt 2017: “Color photography by GMO E. coli” 
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…circuitry under the hood 



“Living therapies” will use logic gates 
 
Seek and destroy (and obey) 
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Edi'ng	DNA	in	the	genome	



GMOs	of	the	past:	not	genome	edited	
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GloFish (1999) AquAdvantage salmon (1990) 



Gene editing tool was hiding in plain, white sight 

Streptococcus thermophilus;  
the source of CRISPR/Cas9 



Image: Addgene 

The DNA cut is the opportunity for editing 
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Medical biotechnology:  
Pigs as clean organ factories 

Church lab Harvard, 2015 



 
Smolke lab, Stanford 2015 

Industrial biotechnology 
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Three	pillars	of	synthe'c	biology	
1.  Synthesizing	DNA	of	any	sequence	
2.  DNA	“circuits”	that	respond	to	s'mulus	
3.  Genome	edi'ng	
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