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Spatial organization of microbial communities via interconnected 
bioreactors = Continuous Culture of Meta-Communities (CCMN)
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Encompasses growth 
dynamics, sugar consumption, 

and microbial interactions

Investigates phenotypic 
heterogeneity, regulatory 
responses, and population 

Integrates bioreactor design, 
real-time monitoring, and 

feedback control 

Multi-scale control of microbial systems: from single 
cells to metacommunities
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Control of intraspecies phenotypic diversification [1]Multi-scale framework for microbial bioprocess 
engineering based on three complementary levels of 

control

OBJECTIVES

Temporal control of synthetic co-cultures =
Automated Adjustment of Metabolic Niches

(AAMN)

Species-specific metabolic niches are regulated via 
nutrient pulses to control co-culture dynamics [3,4]

Real-time monitoring for continuous Segregostat-based 
control [2]
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Understand population and subpopulation dynamics
 & Implement our sytem in targeted production 

bioprocesses
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INTEGRATED MULTI-LEVEL 
CONTROL


