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Abstract:

RubisCO is the key enzyme of the Calvin-Benson-Bassham (CBB) cycle and the entry point of CO: into plant
metabolism. However, its low catalytic rate and promiscuity with Oz that causes photorespiration make
carbon fixation through RubisCO a limiting factor in photosynthesis.

In my talk, | will present strategies for the design and engineering of novel CO2-fixing enzymes and pathways
to overcome the limitations of RubisCO and the CBB cycle. An example is the CETCH cycle, which is an in
vitro-reaction network of 17 enzymes that was established with enzymes originating from nine different
organisms and optimized in several rounds by enzyme engineering and metabolic proofreading. Another
example is the TaCo pathway, a synthetic pathway that allows for the additional fixation of carbon from
glycolate during photorespiration.

I will also present current efforts in our laboratory that aim at coupling these synthetic CO2-fixation pathways
with the photosynthetic machinery and transplanting them into natural and artificial cells.
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