
University of Toronto & University of Waterloo

Cells-See-Us 
Thermometer



Presentation Overview:

• Project Overview
• Project Design and Philosophy
• Reaction Mechanisms
• Construction
• Results



Project Overview

Cell-See-Us Thermometer:
• a bio-synthetic device that displays changes 

in temperature through colour 
• red when hot, and green when cold

Applications of a bio-synthetic thermometer
• map temperature gradients with spatial 

resolution down to micrometers



Project Principle

Temperature (T) 
Sensor

Low Temperature:     
Green (GFP) 

   High Temperature:     
Red (RFP)

Inverter

GFP: Green Flourescent Protein

RFP: Red Flourescent Protein



Design Philosophy

• Allow for modular testing of each vital component of the 
construct

• Many external control points for system modulation

• Construction flexibility
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Deterministic Model:



Project Model



Project Model

- Concentration difference in reporter proteins between 
27oC and 37oC
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Module 1 – Reporter Functionality



Module 1 – Production of LacI



Module 1 – Temp. Dependence
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Module 2 – tetR Functionality
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Module 3 – Temperature Test



Heat Gradient Plate Test



Before…

And After…



Conclusions

• Completed construction of designed genetic 
device

• Basic functionality of the Cell-See-Us 
Thermometer was achieved: 

o Both red and green fluorescence 
o Temperature-dependent fluorescence 

levels
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