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Establishment and Analysis of Novel In Vitro 3D Cell Culture Models of the Fibrotic Tumor
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Chapter 1. General introduction

A general overview of pancreatic cancer is given with a particular emphasis on fibrosis.

Chapter 2. Establishment and analysis of a novel in vitro 3D cell culture model of the fibrotic tumor
microenvironment in pancreatic cancer that recapitulates the clinically observed “thickness” of fibrotic tissue

A novel 3D cell culture model recapitulating the clinically observed “thickness” of fibrotic tissue is established and
analyzed. The model recapitulates aberrant extracellular matrix remodeling by fibroblasts derived from human
pancreatic cancer compared to healthy fibroblasts, and analyses of signaling pathways responsible reveals a role of

transforming growth factor-p (TGFp) signaling through Rho-associated kinase (ROCK).

Chapter 3. Establishment and analysis of a novel in vitro 3D cell culture model of the fibrotic tumor
microenvironment in pancreatic cancer that recapitulates the clinically observed “proportion” of fibrotic tissue

A novel 3D cell culture model recapitulating the clinically observed “proportion” of fibrotic tissue is established and
analyzed. The model recapitulates abnormal myofibroblastic differentiation of fibroblasts when co-cultured with
pancreatic cancer cells. Analyses of signaling pathways responsible reveals that the coordinated activation of the TGFf3
signaling pathway transcription factors SMAD2/3 as well as the transcriptional regulator Yes-associated protein (YAP)

is required for myofibroblastic differentiation.

Chapter 4. Analysis of signaling mechanisms driving fibrosis in pancreatic cancer and the identification of
potential therapeutic targets

The 3D cell culture models established and characterized in Chapters 2 and 3 are utilized to demonstrate that targeting
of TGFB/ROCK2/YAP signaling axis normalizes aberrant ECM remodeling and concomitantly improves

macromolecular delivery through fibrotic tissues.

Chapter 5. Discussion and future directions

Results from Chapters 2-4, as well as current limitations and future directions of research are discussed.
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