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Motivation

Oft-the-shelf photobioreactors are suitable for answe-
ring a defined set of research questions. Thus, finding a
solution that is easily adaptdable to a broad range of
experiments was not possible.

Designing a customisable, modular photobioreactor ap-
pliance includes mandatory development of control
software. Therefore, we evaluate the possibilities of ex-
periment automation.

-
Example workflow
N
Maintenance
Provides all functions that are Start new culture < Flush&clean reactor
independent of actual sensory A
g < output, €.g. cleaning routines
and sensor calibration.
4 offgas sensor array
stock culture | L )
o environmental J
\ 4
Sensors Model selection
/‘;J - SoTSOrS \ Mlddleware. o Parameter mapping
S Provides communication inter-
§ 1 d face between hardware and soft- . .
X \___J control node ware. Sensor feedback is broad-  Constraints (experimental range)
cast to experiment backend. i
N 9 actuators P :
= @ Target value of outcome variable(s)
~
4 D

0o, Air 5] d

0, x | ] J ]

N2

G 7 gas mixer |
Experiment backend
AEIERTEE Controls experimental protocols no
valves based on chosen outcome varia- Y yes

ble. Evaluates sensory output
and adapts control if necessary.

HEINRICH HEINE

UNIVERSITAT DUSSELDORF

I Institute of Quantitative and Theoretical Biology, Heinrich Heine University, Diisseldorf, Germany
2 Institute of Synthetic Microbiology, Heinrich Heine University, Diisseldorf, Germany

Generate hypothesis <
A

» Store results
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Data-driven models:
- simulate parameter shifts

- simulate knockout effects

- find bottlenecks

- understand mechanistics

complementing

Model-driven cultures:

- systematic parameter testing

- bottom-up approaches (mutagenesis, constraint driven evolution)

- idempotent state of cultures

- inverse methods to automatically build models through machine learning
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More experiments needed?




