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1. Context

Scenario 1 - Series Relationship

2. Model Constructiont

X
1. Microbial manufacturing is pivotal to 1. Engineered chemical interactions -
many biochemical products. ' : . .
y P toxin-antitoxin motif to create a stable
. . community.
2. Compared to single-species cultures, d
.communltles of microbes can handle . | | 2. Population modelling built from ground-
immensely more complex processes. Scenario 2 - Parallel Relationship up, having reviewed existing population-
S1 o ’ .
e —— Diffusion level models, and in accordance.
3. There are unexplored complex-system (f1i—>P1i Conversion
advantages like burden distribution and S . . .
J _Ce" il P1e el 3. Model motif well-established in
robustness! —— Death / _ _
Degradation experimental studies and therefore
& extended.

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

Figure 1 — Schematic Diagrams of Scenarios Modelled
Engineering

3. Analysis

Davey, M.E. et al. (2000) MMBR, 64(4).
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Lack of theory blocks our ability to apply

techniques from single-species cultures to
microbial communities
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Parameters

\_

Exact expressions for maintaining
desired population number
Production maximisation based on
optimization on biphasic response
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curves

Extensions

MATLAB © steady-state sensitivity
over vast parameter space
Phase-diagram generation - Qualitative
behaviour maps for distinct regions
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Systematic incorporation of
resource-based tuning to explore scarcity
conditions and optimal control strategies.
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Solved production rate!

Non-trivial Biphasic

Resource-limited control
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Ultrasensitive steady states
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Degradation is fast
- No substrate L enough that i
-©7] can enter cells. ' substrates reach
— Cells cannot zero steady state
<E' 0.6 4 9wV beyond a — 0.6 T concentrations. -
- basatl s{teady Diffusion is fast enough that en?)ugh St Cells cannot grow
B state. intra- and extra- cellular il el beyond a basal
| ' [F == : : steady state.
E' subfs_trate concentrathns consumption drive cell ¥
— equilibrate. Consumption growth
0.2 and degradation limit - 0.2 ' =
further cell growth.
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