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Therapeutic options for pancreatic ductal adenocarcinoma (PDAC) are
limited. The preclinical model of organotypic slice cultures (OTSCs)
conserves the tissue architecture that approximates the tumor in situ.
Therefore, we hypothesize that this time and cost-efficient ex vivo culture
model provides a valuable platform for prediction of response to treatment.

We obtained spatially resolved proteomic profiles of OTSCs using matrix-
assisted laser desorption ionization mass spectrometry imaging (MALDI).
Concurrent HE staining allowed simultaneous analysis of mass
spectrometric profiles and morphology.

Immediately after surgical resection and pathological examination, a Leica
VT1200s vibratome was used to dissect PDAC samples embedded in low-
melt-agarose into up to n=26 slices of 300 µm thickness. The slices were
paired according to their original location and cultured at the air-liquid
interface on PTFE membranes. OTSCs were treated with gemcitabine,
FOLFORINOX, and puromycin as positive controls for treatment response.

The viability of the slice cultures was initially assessed using a resazurin
reduction assay every 24 hours. A decrease in viability was observed
compared with untreated controls, although the individual response varied
depending on the sample and specific tissue composition.

Histopathological evaluation showed a conserved tissue structure even after
prolonged cultivation periods. The staining of cleaved caspase 3 showed no
difference from day 0 in most cases, but the increased substantially after
more than 15 days in culture.

We used QuPath for quantitative analysis of consecutive slides by digital
pathology. Using cell detection and classification applications, we dissected
the ratio of tumor and stromal cells, as well as the corresponding
proportions of apoptotic cells, according to cultivation conditions/therapy
regimens.

1 Department of Surgery, University Medical Center Schleswig-Holstein, Campus Lübeck, Lübeck, Germany; 2 Institute of Medical and Marine Biotechnology, University of Lübeck, Lübeck, Germany; 3 Fraunhofer Research and Development Center for Marine and Cellular Biotechnology, Lübeck, Germany; 4 Institute for
Surgical Pathology, Medical Center – University of Freiburg, Faculty of Medicine, University of Freiburg, Freiburg, Germany; 5 Tumorbank Comprehensive Cancer Center Freiburg, Medical Center – University of Freiburg, Freiburg, Germany; 6 Core Facility Histopathology and Digital Pathology Freiburg, Medical Center
– University of Freiburg, Freiburg, Germany

Organotypic Slice Cultures of Pancreatic Ductal Adenocarcinoma as Preclinical
Model for Development of Personalized Multimodal Treatment Strategies
Rüdiger Braun1, Olha Lapshyna1, Benjamin Heckelmann1, Susanne Eckelmann2,3, Oliver Schilling4, Matthias Brandenburger3, Tobias Keck1, Peter Bronsert4,5,6, Ulrich Wellner1

Conclusions

• OTSCs are a promising tool for prediction of individual treatment response
because they maintain their tissue context, i.e., interaction of stroma and
tumor cells.

• OTSCs facilitate immediate application of treatment to viable tumor tissue
ex vivo and multiple therapeutic options including targeted therapies can
be assessed within 10 -12 days.

• OTSCs allow spatially resolved downstream analyses (of treatment
response), e.g., by MALDI-imaging.

Outlook

• Comparative evaluation of the individual patient’s response to treatment
and the corresponding OTSCs ex vivo.

• Establishment of spatially resolved proteomic profiles of treated compared
to untreated OTSCs to identify potentially predictive proteomic/peptide
signatures.
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