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© = Green organisms: Plants, algae, cyanobacteria
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Fig. 1 Overview of cyanobacterial central carbon metabolism integrated to synthetic fuel produc-
tion pathways. Carbon transporter systems (A), carbon fixation systems (B), photosynthetic sys-
tems (C), hydrogen production systems (D), pyruvate and acetyl-CoA-based metabolic systems
(E). Dotted lines in E represent the introduced heterogenous pathways for different biofuels dis-
cussed in this chapter. The chemicals in blue boxes represent the potential biofuel molecules

Rui et al (2017) In: Modern Topics in the Phototrophic Prokaryotes 11: 351-393
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Fig. 1 Overview of cyanobacterial central carbon metabolism integrated to synthetic fuel produc-
tion pathways. Carbon transporter systems (A), carbon fixation systems (B), photosynthetic sys-
tems (C), hydrogen production systems (D), pyruvate and acetyl-CoA-based metabolic systems
(E). Dotted lines in E represent the introduced heterogenous pathways for different biofuels dis-
cussed in this chapter. The chemicals in blue boxes represent the potential biofuel molecules
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Engineering Synechocystis PCC 6803 to produce isobutanol
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CHEMISTRY\\ORLD

Engineered cyanobacteria turn carbon
dioxide into petrol substitute

BY ENNA GUADALUPE | 14 AUGUST 2019

Strategy transforms wild photosynthetic organism into a system that
could reduce humanity’s reliance on fossil fuels

Scientists in Sweden have engineered cyanobacteria that can photosynthesise the
petrol substitute butanol out of carbon dioxide. The microorganisms could not only
provide a way to make transportation fuels that don’t depend on fossil fuels, but

they could also remove carbon dioxide already present in the atmosphere.

Articola Stoccaima, 30 luglio 2018

\” . Module 4 - "\ L'energia solare diventa butanolo senza bisogno
/ i del fotovoltaico
\\%‘-\ Module 3\ Module 1 \ (e
. \ | ricercatori dell Universita di Uppsala hanno modificato deil microorganismi per produrre in modo
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Selected as a
Top 10 Innovation in Research & Development with Commercial Potential of the
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UNTVERSITET Technological Innovation by 2050 by ICEF
ICEF: Innovation for Cool Earth Forum, a yearly event hosted by the Government of
Japan (initiated by Japan’s Prime Minister Shinzo Abe) Tokyo, Oct 2019
www.icef-forum.org/top10

Research & Development:
Commercial Potential of the Technological
Innovation by 2050
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Solar energy becomes biofuel without solar cells
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Cyanobacteria producing 1-butanol from solar energy and C0:
5%*%@5@%':&% lth:o E MR/ Source Uppsala University

Uppsala University has successfully developed microorganisms that efficiently produce butanol directly from carbon
dioxide and solar energy, without the need for biomass or solar cells.

Var forskning ir med pa
IVAs 100-lista 2020 som
listar forskningsprojekt
inom omradet hallbarhet
med stor potential att skapa
nvita genom exempelvis
affirs- och metodutveckling
eller samhiillspaverkan.

ICEF 2019




@ The global market for butanol is very large,

~vwr - yalued at USD 3.89 billion 1n 2016 and 1s
projected to reach USD 5.58 billion by 2022.

e

There 1s 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 1s the understanding that
the existing green bio-butanol market will
grow significantly from 2020 to 2028.
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