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Improving growth with a hacked

photosynthesis

The most common carbon dioxide fixation pathway, the

Calvin cycle, depends on the slow enzyme Rubisco. It has

a fatal flaw: a competing reaction with oxygen. Land plants

and cyanobacteria compensate for this by overexpressing

it. The green nonsulfur bacterium Chloroflexus aurantiacus

lives in hot springs and fixes carbon with a unique pathway

that is insensitive to oxygen. We expressed the 13

enzymes constituting the pathway and demonstrated

genetic function in E. coli. A bypass of photorespiration with

the Chloroflexus pathway shows promise for increasing

photosynthetic biomass production.

We devised an alternative-splicing based technology to

minimize the number of transgenes for expression in

multiple plant organelles. With gene-gun transformed

plants expressing GFP, we have shown that we can direct

expression to the chloroplast, the peroxisome, or both

organelles. Initial tests suggest that plants engineered with

a partial photorespiration bypass grow faster than their

wild-type parents.
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