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Research interests

Our laboratory is investigating signaling pathways implicated in cancer formation. We focus
on Ras and Jak/Stat signaling and study the importance of these pathways in tumor cells and
cells of the tumor microenvironment. For that purpose we have established novel mouse
tumor models and employ conditional gene inactivation approaches to identify Ras and
Jak/Stat functions during tumor initiation and tumor progression. In particular, we are
interested in Statl and Stat3 functions in liver and colorectal cancer. Activation of Stats is
mediated by cytokines. Therefore, these transcription factors are considered as promising
candidates that could provide a molecular link between inflammation and cancer
development.

Thesis projects

1. Functions of Stat3 in the tumor microenvironment of colorectal cancer

Stat3 has been described as a key modulator of tumor surveillance that regulates cytokine
expression in immune cells and tumor cells. However, the impact of Stat3 signaling in
inflammatory cells on the outcome of tumorigenesis has not been investigated in vivo. We
will conditionally inactivate Stat3 in T-cells (Lck-cre), macrophages (LysM-cre) and natural
killer cells (NCRI-cre) and use the conditional knockout mice for tumor induction in the small
intestine (using APC"" mice) and the colon (using AOM/DSS treatment). This approach will
allow us to investigate Stat3 functions in the inflammatory compartment of intestinal tumors.

2. Functions of Statl in the tumor microenvironment of colorectal cancer

We have demonstrated that loss of Stat3 promotes development of invasive carcinomas in
APCM" mice (Musteanu et al., Gastroenterology 2010) that display increased activation of
Statl and induction of type-l-interferon responsive genes. A substantial amount of pY-Statl
is present in inflammatory cells of the tumor stroma. We intend to identify the mechanism
leading to Statl activation in inflammatory cells and will address the question if Statl activity
in tumor cells or inflammatory cells influences the outcome of intestinal tumorigenesis.

These projects employ genetically modified mice (conventional and conditional knock-out
mice, knock-in mice and transgenic mice) to address the function of Jak/Stat signaling in
colorectal cancer in vivo. Additional methods include generation of genetically modified mice,
ES cell technology, genetic and chemical tumor induction, tumor analysis using HC, IHC, IF
and other staining techniques, PCR, quantitative histomorphometry, FACS, shRNA, ChIP,
Affymetrix Microarray, primary intestinal epithelial cell (IEC) isolation, immortalization of IECs,
culture of colorectal cancer cell lines.
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