
Engineering Photosynthetic 
Microorganisms for Direct 
Solar Chemical and Fuel 

Production from CO2

Prof Peter Lindblad, Uppsala University

Gröna
Cell-

Fabriker
Green 
Cell 

Factories



Aim: Green Cell Factories

Solar
Chemicals 

& Fuels

… FEEDSTOCKS …

!"#$%&#'()*+#



CO2

Rui et al (2017) In: Modern Topics in the Phototrophic Prokaryotes 11: 351-393 

Light energy /          Carbon dioxide

!"##$%&"'($)*+*,%-.($/*0%(.'(#0%12($&3(1/#")(



Rui et al (2017) In: Modern Topics in the Phototrophic Prokaryotes 11: 351-393 

example:
Butanol

Light energy /          Carbon dioxide Products,
added capacities

CO2

!"#$%&#'()*+#



Rui et al (2017) In: Modern Topics in the Phototrophic Prokaryotes 11: 351-393 

example:
Butanol

Light energy /          Carbon dioxide Products,
added capacities

CO2

!"#$%& !" '"#()*%+#,



example
Engineering a photosynthetic cyanobacterium 

to produce butanol

Isobutanol

1-butanol

EU-Horizon2020 project, 2016-2020, VW coordinator



DNA

Enzyme



Engineering Synechocystis PCC 6803 to produce isobutanol
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The global market for butanol is very large, 
valued at USD 3.89 billion in 2016 and is 

projected to reach USD 5.58 billion by 2022.

There is already a market for green bio-
butanol. Existing bio-butanol is prepared by 
fermenting, using strains of Clostridium, 
starch, sugar, or cellulose such as wheat, beet, 
corn, and wood. It is the understanding that 
the existing green bio-butanol market will 
grow significantly from 2020 to 2028.
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