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Abstract: There are a number of barriers that prevent under-resourced communities from accessing 

technologies such as disease diagnosis and environmental monitoring: cost of reagents and equipment; 

availability of technical training; supply chain vulnerabilities; and the ability to maintain "cold chains" from 

production to the point of use.  I will discuss efforts in our lab to use engineered microbes to create solutions 

designed to help lower these barriers, by enabling communities to grow batches of microbes where "the 

cell is the test" (the microbe is the key active ingredient).  I will present recent and ongoing efforts on yeast-

based assays with agglutination-based outputs, including a detector able to detect malaria antibodies in 

blood samples, as well as a yeast sensor that uses colony colour to report the conditions it encounters while 

passing through the gastrointestinal tract. 
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Fig. 1. Agglutination assay. Cells (or beads) are mixed with a test sample, then allowed to settle in a 

round-bottomed well. By default, the cells/beads settle to the bottom of the well and form a tight 

grouping (a “button”). When a target (a molecule or pathogenic contaminant) is present, it forms 

bridges between adjacent cells/beads, creating clusters that are not able to settle tightly to the bottom 

of the well, creating a diffuse “sheet” appearance. 
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Fig. 3. Colony colour shift as a simple visual output. The ADE2 gene 

is flanked by loxP sites, recognized by the Cre recombinase enzyme. 

Activation of the recombination results in excision of the ADE2 gene 

the genome, and shifts plated colonies from white to red phenotypes. 


