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Abstract 

Plants produce many of the most important materials we use every day, and a single plant can produce 

many different types of materials, despite every cell containing the same genome. Synthetic biology offers 

a new opportunity to learn how to write DNA programs that make new materials with diverse functions 

and properties. Our group uses microbes proficient in producing the base polymer of all plant-life – 

cellulose – and writes modular DNA programs to control and diversify the materials these cells produce. 

We use synthetic biology to engineer bacteria and yeast to sense spatial constraints, chemical signals and 

light, and in response change their behaviour and produce proteins as the material is grown. We have 

now further applied synthetic biology to recreate the yeast-bacteria relationship seen naturally in 

Kombucha tea fermentation and are able to use a synthetic co-culture to produce new cellulose-based 

materials with modular biosensor and catalytic properties. Through modular reprogramming and the 

engineering of specialisation, our microbial cultures create a new class of engineered living materials. 
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