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COMBINATION OF MULTIVARIATE DATA ANALYSIS AND 2D-FLUORESCENCE
SPECTROSCOPY IN HIGH-THROUGHPUT CULTIVATION EXPERIMENTS

MOTIVATION

* High dimensional data from fluorescence and scattered light measurements of
bioprocesses demand advanced data processing techniques (PCA, PLS)

« Establishment of both data processing and data selection workflows for batch
cultivations in high-throughput experiments needed

« Evaluation of workflow for cultivation of H. polymorpha under phosphate limitation

RESULTING SPECTROSCOPICAL 2D-DATA
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Figure 2: 2D-spectra from cultivation of H. polymorpha expressing GFP under phosphate-llmltatlon[a]
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Cultivation conditions: 48-well microtiter plate, V=800 ul, T= 30 °C, n= 1000 rpm, dy= 3 mm,

RESULTS AND DISCUSSION

EXPERIMENTAL SETUP
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Figure 1: Schematic setup implementing 2D-spectroscopy in a 48-well microtiter platel®!

Wavelength resolution: Excitation= 10 nm, Emission= 0.2 nm, Temporal resolution= 30 min.
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Figure 3. Scores of 2D Spectra A, B) including scattered light or C, D) excluding scattered light over
cultivation time after applying principal component analysis on well-resolved data.

 PCAresults vary depending on input data set:

. mostly affected by backscattered light

* Results excluding scattered light: only affected by fluorescing compounds
« Data de-correlation facilitates the interpretation of online signals

— I.e. PC2 gqualitatively helps identifying limitation conditions

CONCLUSION AND OUTLOOK

Partial least square regression (supervised)

Glycerol « Model building by varying
#Wells and #PCs for calibration

« Ranking of all possible calibration
sets according to Root Mean
Square Error (RMSE)

* Best results for glycerol with
2 Wells & 3 PCs

= Ranked data set [-]
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Figure 5: Evaluation of calibration sets for glycerol prediction
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Figure 6. Calibration and prediction of A, B) Glycerol and C, D) pH-value using
calibration well combinations according to preliminary evaluation method (Figure 5).
e Offline measurements, — Predicted values based on 2D-Spectra and PLS

« Evaluation of bioprocess data quality using unsupervised learning is beneficial for process understanding and interpretation

« Application of supervised methods successful: Prediction of strongly correlated offline values i.e. glycerol and pH possible

* Outlook: Modelbuilding for non-biomass related signals such as non-fluorescent product formation
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