N

¢ CHALMERS

"

UNIVERSITY OF TECHNOLOGY

Microbial robustness In bioprocesses

Lisbeth Olsson®, Luca Torello Pianale®. Cecilia Trivellin® and Nathalia Vilela™

'Chalmers University of Technology, Division of Industrial Biotechnology, Gothenburg (Sweden)

Background

(" Protective Metabolites ) C ROl R o It differs from tolerance, which relates to the

A broad range of redictable and
O g P 3 é é é é survival of the cells or growth in the face of
\_ _J \_ J

stochastic perturbations affects the

_ _ perturbations.
performance  and  productivity  of - — N Microbial - _
| _ o neete Qe Sealing o Lack of tools to quantify microbial robustness
microorganisms in bioprocesses. o® _© 9 Dﬁﬂ — _ _ T |
| | | s 6 ® 5 and investigate the physiological traits
o Microblal robustness —describes —the g Robustness - associated with it under bioprocess-relevant
stability of a phenotype (cellular function) - T DT - — ~

perturbations.

when a system is challenged by different

O ® 4 Adaptation / Evolution ) \
' G - _- )) g ; ;-" i
perturbations. k@ ﬁ _& y A A A 5 A A . y j'.,:_j-"..__ Check the

review!
\_ y,

Trivellin et al., 2022. doi: 10.1021/acssynbio.1c00615
Torello Pianale et al., 2022.
y R X Y
control condition 8 0

i _t___‘L. ______ -]l___.. __}l___J‘mean 0 < Saccharomyces cerevisiae
CC) H o111 |||I L1 ]Il L1 T @gineering+_BiosenﬂKit

C é E - ScEnSor Kit
= . g
(-6 I
O N STRAIN Addgene ID#1000000215
| R I S S
E AT A A A o’ 1 User-friendly, flexible and
o~ R = . customizable kit made of 2
= PERTURBATIONS XY m modules.

¢ This robustness gquantification method is dimensionless, free from arbitrary control
conditions and frequency independent.

Genome Integration Module: a set of backbone plasmids to build cassettes to be
easily integrated into the genome. Possible to use to introduce new biosensors in the Kkit.

* Robustness is function-specific and characterized by positive and negative
function-specific trade-offs.

»» Biosensor Module: a set of eight biosensors for monitoring the intracellular
environment in S. cerevisiae (ready to be integrated into the genome)
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Evolution of Robustness in Fluctuating Environments

x 3 strains: Saccharomyces cerevisiae
CEN.PK113-7D, S288C, Ethanol Red
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Intracellular parameters  was also
computed.

and their heterogeneity within the cell
populations.
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transfer in same media every 8 gens
change media every 80 generations
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