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Q % 13C enrichment

Fig. 1: Isotopic labeling experiments are conducted by cultivating cells on substrate(s) enriched with heavy isotopes.

Introduction: Principle of isotopic labeling experiments -
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M(i) = mass of intact molecule + i labeled atoms
m(j) = mass of fragment + j labeled atoms

Fig. 2: Calculation of tandem mass isotopomer distributions.

Automated workflow based on hot isopropanol quenching

_ _ L Automated hot isopropanol quenching:
1 Loop during BiolLector cultivation:

« parsing and plotting online data (backscatter (BS), pH,
| dissolved oxygen) [1,2], then forwarding to experimenter
. - ifBS>BS,.. =) trigger automated sampling [3] and
quenching in vitreous vials (column-wise) [4]
b) 300 "'\..... pre-heat vials Add 500 pL 94 % (v/v) Add 250 uL culture

¢ (T=99 °C) isopropanol-water  (quenching and extraction)
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Transfer to 1 mL deep well plate,
centrifugation (4500 rpm, 5 min),
storage of supernatants at - 20 °C

i | ‘ A/ BioLector VO o5 75 5 7> 100175 150 173 until LC-MS/MS analysis
Fig. 3: Robotic liquid handling platform (a) with i.a. an integrated microbioreactor for online backscatter measurements (b). Fig. 4. Workflow of the automated quenching procedure.

Proof of concept: automated INST labeling experiment Pipeline for bioprocess modelling
 BiolLector cultivation of Corynebacterium glutamicum ATCC13032 on « Define differential algebraic system of equations in OpenModelica [0]
CGXIl medium [5] with 20 g/L U-"“C D-glucose - Allows easy definition of state events (pulsing, fed-batch etc.)
» BiolLector settings: V, ... = 790 pL, n = 1400 rpm, T = 30 °C
» Backscatter-triggered pulse (50 yL DDW with 80 g/L U-"C D-glucose)
with subsequent automated sampling and hot isopropanol quenching at E;%ge'f;‘fs”;‘;':rgi(';’:)orgg‘e’:;a%iggel .

staggered time points (fastest time point ~ 24.5 s after pulse)
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Fig. 5: Time courses of relative mass trace abundances of amino acid fragments. As an excerpt, a 2 parameters are observed which is
fragment of L-serine (m/z = 60), L-alanine (m/z = 44), L-glutamate (m/z = 84) and L-aspartate (m/z = 74) < expected due to the model formulation.
are presented. ;
The speed of the robotic workflow was demonstrated to be sufficient for £ .
generating informative dynamic labeling data of free amino acids. %
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 Pipeline for bioprocess modelling with uncertainty quantification was set up.
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