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« Stoechiometry based modelling reduce the complexity
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« Improving flexibility... increase complexity

CH,0,+ 60,2 CO,+ 81O

« Ureolytic heterotroph required

e

« Effect of salinity on nitrifier
S

6C0,+ 610 m CH,0,+60,

(NH2CONHz)

Urea + Effect of organic carbon on cyanobacteria

« Effect of salinity on cyanobacteria

« Effect of fluctuating nitrogen sources on cyanobacteria
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BB MELISSA complexity is elastic

« Temporal evolution increase complexity

Temporal heterogeneity

>
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6CO,+ 6,0 = CiH,0;+ 60,
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MBEC) MELISSA complexity is elastic

« Opening the (biological) black box is required

* Do we really care?

» Couldn’t we just predict process outcome based on previous experimente

Let’'s have a short video...
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MELISSA Omics

Omics are a major part of our molecular toolbox for
dissecting MELISSA metabolome

« (meta)genomic, franscriptomic, proteomic, metabolomics
levels
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e MELISSA Omics

(meta)Genomic analysis for consortium characterization
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« Transcriptomic analysis for metabolic pathway identification

RNA-Seq Work flow
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- MELISSA Omics

« Proteomic analysis for metabolic pathway identification
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« Genome wide mutant library for metabolic pathway validation
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MELISSA Omics

« Metabolomic through NMR and LC/GC MS
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« Photoheterotrophic VFA assimilation by Rs. rubrum
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« Assimilation of mixture of VFAs by Rs. rubrum
B
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« Genetic adaptation to the environmental conditions
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Salinity adaptation of nitrifiers
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The MELISSA metabolome
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* Response to fluctuation of nitrogen sources in cyanobacteria

Ammonium assimilation

Urea assimilation
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« Response to nitrogen deprivation in cyanobacteria
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« Using (partially) nitrified urine as nitrogen source for cyanobacteria
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Not to be exhaustively included in modelling!

Better understanding of bioprocesses to
allow :

Better definition of operational conditions
Margins of the operational conditions
Alternative scenario of operation
Monitoring point
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...onN earth

v' MARS : Architecture, Energy and CO2/urea capture in a UMONS
Living Lab (submitted)

Credit: Chlorella blog/ ASU LightWorks
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...on earth
v’ Bioplastic production (PHA)
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...on earth
v’ Bioplastic production (PHA)

Light stress induced PHA accumulation
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« Omics analysis allows detailed analysis of metabolome of MELISSA

« Understanding the metabolome of MELISSA is key for operational
condition definitions and global monitoring, modelling and control

« Characterization of (space related) stress response is also
mandatory for robust operation

« Metabolism understanding is a main source of terrestrial
applications

| Tl
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« Completion of metabolic characterization of MELISSA compartment
« Compartment exchanges of metabolite or QS molecules
« Effect of metabolites or contaminant accumulation in the loop

« Better analysis of the response to space related stresses
(radiation and ugravity), adaptation to stresses

« Analysis of metabolic shift during operation in spacel

.
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