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B2 Translational Research Project:
from the cGMP Pathway to
Colorectal Cancer

Targeting Strategies:

1. Cyclic GMP-Dependent Pathway as a
Tumor Suppressor System to Prevent
Colorectal Tumorigenesis

2. Cyclic GMP-Dependent Pathway as an
Antimetastatic Strategy to Disrupt
Colorectal Cancer Metastatic Progression



Cyclic GMP Signaling

General Model for cGMP Signaling
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Antiproliferative cGMP Signaling Targets
Cyclic Nucleotide-Gated Channel
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The Antiproliferative cGMP Signaling
Pathway in Intestinal Epithelial Cells

[O\\[€]
) GCC
|. = = PKG €= = = CGMP (+) » PDES5
| O e _\/_.-é
o ; '.....(_) ...... g
(') .................. .

Cell Cycle ‘!i

Pitari, G.M. et al. (2005) Cancer Res. 65:11129-35



Cyclic GMP Signaling by GCC Controls
The Crypt-Villus Homeostasis

Pitari, G.M. et al. (2007)
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Colon Cancer: the 2nd Most Deadly
Cancer in Developed Nations
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e The Pathological Sequence
of Colorectal Cancer

Carcinomas

Dysplastic Adenomas

Adenomatous Polyps
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Early Genetic Mutations
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“Colon Cancer:

Diagnosis and Therapy
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Carboxyl Terminal

GCC is a Therapeutic Target
in Colon Cancer
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GCC is a Novel Intestinal

Tumor Suppressor
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I ESISS GCC Signaling through cGMP
Potentiates Cytostatic
Calcium Effects
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GCC Regulates the Function
of Calcium-Sensing Receptor
(CaR) in the Intestine
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GCC-Targeted Therapy
in Combination with
Dietary Calcium
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A Tumor Suppressor cGMP Signaling
Pathway in Colon Cancer
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Colon Cancer Mortality Reflects
Metastatic Disease Progression
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Cyclic GMP Induces Functional
Remodeling of Cancer Cell MMP-9
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Relative Levels

MMP-9 Promotes Metastasis In
Colon Cancer
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Colon Cancer Cell MMP-9 Induces
Metastatic Seeding
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& GCC and cGMP Signaling through
MMP-9 Regulates Colon Cancer Cell

Shape and Spreading
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EE3ESS® GCC and cGMP Signaling through
MMP-9 Suppresses Metastatic
Seeding by Colon Cancer Cells
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The Antimetastatic cGMP Signaling
Pathway in Colon Cancer Cells
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Summary

*The cGMP pathway in intestinal epithelial cells regulates the
crypt-villus axis and opposes colorectal tumorigenesis

*GCC, a guanylyl cyclase receptor selectively expressed by
normal and malignant intestinal epithelial cells, coordinates a
paracrine tumor suppressor system in the intestine

*The cGMP pathway potentiates the cytostatic effects of extracellular
calcium by regulating the activity of CaR

*The cGMP pathway reduces the metastatic potential of colorectal cancer
cells, in vitro and in vivo, in part by requlating the function of MMP-9

*Cancer cell MMP-9 requlates metastatic functions, including actin
polymerization and cell spreading, and in vivo seeding of target organs



Translational Significance

GCC ligands represents novel agents for the
prevention of primary and metastatic colon cancer

GCC ligands represents novel agents for the
treatment of primary and metastatic colon cancer

Combinatorial strategies with GCC ligands and
dietary calcium may provide a novel paradigm for
the treatment of colon cancer

Cancer cell MMP-9 is a highly selective and
effective molecular target for preventing
metastatic progression of colorectal cancer
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