Automated On-line Sampling and Nutrient Monitoring for Characterizing Glucose

4L cwnAamIcCs: Consumption of Microbial Fermentation Cultures ¢, SCARABGENOMCS

Your Bioprocess Sampling Solution William Miller?, Cris Blattner?, David Frisch?, Hyunsic Choi?, Dmitriy Shevchenko?, Frederick R. Blattner? & Michael Biksacky?

LLC

"3l CLEAN GENOME?® E. coli

1 Flownamics, Inc., Madison, WI, 2 Scarab Genomics, LLC, Madison, WI

Abstract

A SegFlow® automated on-line vessel sampling system (SegFlow
System) was evaluated for characterizing real-time glucose consumption
of microbial fermentation cultures used for protein biotherapeutic
production. High cell density fermentation processes employing host
strains of Scarab Genomics’ Clean Genome® E. coli were conducted at
10L working volume using a biphasic approach. Cultures were grown to a
specific density in minimal salts/glucose media during the batch phase.
Upon reaching the targeted density, glucose was fed exponentially to
control the culture growth rate at a specified p hr-tduring the fed-batch
phase. The SegFlow System, consisting of the SegFlow autosampling
module, a YSI® Biochemistry Analyzer and a fraction collector, provided
real-time analysis of media glucose concentrations as well as
programmed time-point sampling for manual glucose analysis and
additional off-line analytics. Automated and manual glucose analyses
were compared to ensure fidelity of the results generated by the SegFlow
System. The SegFlow System provided an automated, real-time solution
for monitoring glucose concentrations and, in turn, characterizing glucose
consumption of E. coli fermentation cultures. Results from the SegFlow
System’s automated glucose analytical method and the manual technique
were comparable as well.

Experimental Plan

Rationale:

* Implementation of SegFlow automated process analytical technology
(PAT) should provide rapid characterization of Clean Genome E. coli
glucose metabolism.

o Comparability for both automated and manual glucose analytical
methods should be demonstrated.

Evaluation:

e Evaluate the effectiveness of the SegFlow automated, on-line sampling
system as a process analytical technology (PAT) for fermentation culture
glucose monitoring as compared to an existing off-line glucose analytical
method.

Fermentation Process

Feed: Glucose/Nutrient feed solution.
Solution fed exponentially to control
growth rate at a defined u.

Base: On demand to control pH

Process Air/O,: Sparged to , = | ——— ExhaustGas
control %DO

% DO Cascade Control:
Agitation, process air/O,
Increased to maintain
desired DO concentration

Temp: per process protocol
pH: per process protocol
Working Volume: 10L

Harvest: per process protocol

Process Analytics

On-Line — cell-free samples

» SegFlow - automated online sampling - glucose analysis & fractions
e FISP Sample Probe — fermenter cell-free sampling
« YSI 2700 Biochemistry Analyzer — glucose analysis

* Flow Fraction 400™ Fraction Collector — manual glucose samples

Off-line — cell containing samples

 Megazyme Enzymatic Assay Kit /UV Spectrophotometer — acetate

« Spectrophotometer — cell density (OD)

SegFlow System

Automated On-line Sampling & Nutrient Monitoring
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Fermentation Culture Performance Data
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