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ABSTRACTS 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)  
 
Aberrant activation of Wnt signaling pathways promotes cancer in many different tissues. Porcupine 
(Porcn) is a protein that regulates Wnt signaling pathways. The objective of this proposal is to elucidate 
the transmembrane topological and conformational characteristics of Porcn most relevant to cancer 
pathogenesis and to determine whether certain conformations of Porcn are prevalent in cancerous cells.   
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
Targeted inhibition of Wnt signaling pathways is a rational and promising approach for the treatment of 
many diseases, including cancer. Aberrant Wnt signaling has established roles in many types of cancer, 
including the five deadliest cancers in the US; lung, breast, prostate, colorectal and pancreatic cancer. 
However, no effective inhibitors of Wnt signaling have been defined. Wnts are lipid-modified glycoproteins 
that signal though at least three pathways in target cells. The discovery that the lipid-modification of Wnt 
proteins is essential for their activity and distribution suggests that targeting the upstream enzymes re-
sponsible for this modification may be a viable approach to limiting Wnt signaling. Work in our lab and as 
well as in others has identified Porcn as an upstream regulator of Wnt lipid-modifications and as a possi-
ble target for new therapeutics. The long-term objective of our lab is to utilize our knowledge of the Wnt 
signaling pathway to develop tools for the diagnosis and treatment of cancer. Based on our preliminary 
data, we hypothesize that distinct Porcn conformers exist and are differentially “expressed” in normal and 
cancerous tissues. The objective of the proposed work is to investigate the existence of cancer-specific 
Porcn bioconformers that could be used for both diagnostic and therapeutic approaches. We plan to test 
our central hypothesis and thereby, accomplish the objective of this proposal by carrying out the following 
three specific aims: 1) develop the antibody tools to assess the three dimensional (transmembrane) to-
pology and/or conformation(s) of Porcn 2) apply those tools to better understand Porcn transmembrane 
topology and/or conformation, and 3) determine whether certain topological and/or conformational iso-
forms of Porcn are prevalent in cancerous tissues as compared to normal ones. If our hypothesis is vali-
dated, this work will directly lead to the development of diagnostic tests for the detection of cancerous 
cells and tissues. These results could also lead to the development of reagents and assays necessary to 
carry out a large-scale screen for the isolation of conformation-specific Porcn inhibitors. Though this work 
would undoubtedly take years to bring to fruition, the isolation of cancer-specific Porcn inhibitors would 
represent a significant advance in the fight against Wnt-dependent cancers.  
 
EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)     
The American Cancer Society estimates that 54,600 Californians died from cancer in 2009. At least 
28,130 of these deaths were from cancers that are known to depend, at least in part, on Wnt signaling. 
Wnts are secreted proteins that instruct target cells to make important decisions about whether to 1) pro-
liferate or differentiate and 2) survive or die. Dysregulation of these instructional cues can lead uncon-
trolled cell proliferation, thus resulting in cancerous growths. For over a decade, researchers have been 
trying to develop effective inhibitors of Wnt signaling. To date, these efforts, which have primarily focused 
on the inhibition of components downstream of Wnt ligands, have largely failed. The long-term objective 
of our lab is to utilize our expertise to develop Wnt pathway specific tools for the diagnosis and treatment 
of cancer. Recently, we and others have identified a protein called Porcn that regulates the activity and 
distribution of Wnt proteins. Porcn is found in all cells and plays important roles in normal and abnormal 
cells. Thus, one approach to harnessing this protein for therapeutic uses would be to specifically inhibit 
the function of Porcn in cancerous cells while preserving its function in normal cells. We have preliminary 
data suggesting the possibility that the Porcn protein is folded into a different three-dimensional conforma-
tion in normal cells than it is in cancerous cells. Thus, we hypothesize that distinct Porcn conformers are 
present in normal and cancerous tissues. The aims of this proposal are to determine the three dimen-
sional conformation of Porcn and to compare the conformation of Porcn in normal cells to that in cancer-
ous cells. If our hypothesis is validated, the experiments in this proposal will provide the basis for the de-
velopment of diagnostic and therapeutic tools to prolong the lives of Californians. 




