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2. Model Construction1

1. Engineered chemical interactions – 
toxin-antitoxin motif to create a stable 
community.

2. Population modelling built from ground-
up, having reviewed existing population-
level models, and in accordance.

3. Model motif well-established in 
experimental studies and therefore 
extended.

4. Constructed ODE models with only 
necessary assumptions – results readily 
verifiable.

Solved production rate! Resource-limited control

Ultrasensitive steady states

 3. Analysis

1. Context

1. Microbial manufacturing is pivotal to 
many biochemical products.

2. Compared to single-species cultures, 
communities of microbes can handle 
immensely more complex processes.

3. There are unexplored complex-system 
advantages like burden distribution and 
robustness!

Lack of theory blocks our ability to apply 
techniques from single-species cultures to 

microbial communities

Non-trivial Biphasic 

Parameters
• MATLAB © steady-state sensitivity 

over vast parameter space
• Phase-diagram generation – Qualitative 

behaviour maps for distinct regions

Extensions
Systematic incorporation of 

resource-based tuning to explore scarcity 
conditions and optimal control strategies.

Engineering

• Exact expressions for maintaining 
desired population number

• Production maximisation based on 
optimization on biphasic response 

curves
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