
Scribble Mislocalization Promotes Mammary Tumorigenesis
Scribble (SCRIB) is a tumor suppressor, which, when overexpressed, promotes epithelial
differentiation. Feigin and colleagues show that SCRIB is frequently amplified, overexpressed,
and mislocalized from cell–cell junctions in human breast cancer. Its high expression was
correlated with poor prognosis. Transgenic mice expressing mutant SCRIB unable to localize to
cell–cell junctions in breast epithelium developed basal tumors, suggesting that mislocalization
of SCRIB drives mammary tumorigenesis. SCRIB interacted with PTEN, and mutant SCRIB
increased levels of PTEN. Overexpression of mutant but not wild-type SCRIB activated PI3K
signaling. SCRIB amplification and overexpression also activated PI3K in human breast tumors.
Thus, high levels of mislocalized SCRIB promoted mammary tumorigenesis, possibly through
sequestration of PTEN and activation of PI3K. (Image of cited article courtesy of publisher.)

Feigin ME, Akshinthala SD, Araki K, Rosenberg AZ, Muthuswamy Bernard Martin B, et al.
Mislocalization of the cell polarity protein Scribble promotes mammary tumorigenesis and is
associated with basal breast cancer. Cancer Res; Published OnlineFirst March 24, 2014;
doi:10.1158/0008-5472.CAN-13-3415.

Metastatic Matrix Signature Identified
Extracellular matrix (ECM) components, especially collagen, are linked to poor outcomes in
many tumors. Naba and colleagues coined the term "matrisome" to describe more than 100
extracellular proteins in normal tissues. Comparing poorly and highly metastatic human
mammary carcinoma xenografts, they show here that ECM proteins differed significantly
between these two types of tumors. Metastatic stroma had increased TGF-b and HIF-1a/VEGF
signaling. Four stromal genes were validated functionally. Knockdown significantly reduced
metastatic burden in mice without influencing proliferation or survival. If these findings are
validated in human carcinomas, metastatic ECM signature proteins may have important
prognostic value as biomarkers and as drug targets. (Image courtesy of Wikimedia Commons.)

Naba A, Clauser KR, Lamar JM, Carr SA, Hynes RO. Extracellular matrix signatures of human
mammary carcinoma identify novel metastasis promoters. Elife 2014;3:e01308.

Extracellular Matrix Helps Drive EMT
Park and Schwarzbauer demonstrate an inductive role for the stromal extracellular matrix
(ECM) protein fibronectin in epithelial–mesenchymal transition (EMT). Growth of MCF-10A
mammary epithelial cells on fibronectin drove a rapid and prolonged increase in expression of
fibronectin and the EMTmarkers N-cadherin, Snail, and Vimentin. These fibronectin-dependent
changes required only the integrin-binding domain of fibronectin and were dependent on SRC
activation. ECM-derived fibronectin also increased levels of the TGF-b target phospho-SMAD2
and could prime cells to respond to TGF-b. Indeed, cells grown on fibronectin had a significantly
reduced TGF-b threshold for the upregulation of fibronectin. Thus, fibronectin in the ECM may
prime cells to respond to exogenous growth factors and help drive EMT. (Image courtesy of
Wikimedia Commons.)

Park J, Schwarzbauer JE. Mammary epithelial cell interactions with fibronectin stimulate epithelial-
mesenchymal transition. Oncogene 2014;33:1649–57.
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Field Cancerization in Lung Cancer
Cigarette smoke induces histologic changes throughout the bronchial epithelium. To test
whether such field cancerization contributes to pathogenesis, Kadara and colleagues isolated
tissue from normal lungs (smokers and nonsmokers), from stage I–III non–small cell lung
cancers (NSCLC), and from normal tissue isolated at a measured distance from NSCLCs.
Transcriptomal analyses identified a number of markers [including lysosomal-associated
transmembrane protein 4B (LAPTM4B), which they showed was transforming] whose expression
varied inversely with distance from the NSCLC and that were enriched in tumor tissues
relative to the normal tissues of healthy individuals. This analysis identified candidate
biomarkers of NSCLC development in smokers. (Image courtesy of Wikimedia Commons.)

Kadara H, Fujimoto J, Yoo SY, Maki Y, Gower AC, Kabbout M. Transcriptomic architecture of the
adjacent airway field cancerization in non–small cell lung cancer. J Natl Cancer Inst 2014 Feb 22
[Epub ahead of print].

Myosin-X Functions as a Prometastatic Engine
Filopodia are actin protrusions implicated in probing the environment during cell migration.
Myosin-X (MYO10), an unconventional myosinthat induces filopodia formation, transports
integrins and actin polymerization machinery to filopodia tips. Analysis of gene expression
databases and more than 1,300 breast carcinomas by Arjonen and colleagues demonstrated that
overexpression of Myosin-X was correlated with poor outcome. Myosin-X regulated cell
migration and invasion in vitro and drove metastasis in mice and in zebrafish embryos. Myosin-X
expression was correlated with mutant p53 in breast carcinomas and in pancreatic ductal
adenocarcinoma in KrasG12DTrp53R172H mice. Mutant p53 induced Myosin-X via elevated
ERK/MAPK and EGR1 signaling, with silencing of Myosin-X inhibiting mutant p53-driven
invasion. These studies clarify a role for Myosin-X in cancer and as a critical target for mutant-
p53 driven metastasis. (Image courtesy of Wikimedia Commons.)

Arjonen A, Kaukonen R, Mattila E, Rouhi P, H€ogn€as G, Sihto H, et al. Mutant p53–associated myosin-
X upregulation promotes breast cancer invasion and metastasis. J Clin Invest 2014;124:1069–82.

Even One Disseminated Tumor Cell Counts in Melanoma
Although melanoma staging includes detection of disease-positive sentinel lymph nodes, a small
number of disseminated tumor cells (DTC) may go undetected. Ulmer and colleagues devised
a test to detect as few as one DTC in nodes. They report that even detection of three or fewer
DTCs increased the risk of death, and that DTC density was a better predictor of death than
histopathology. Importantly, they identify a group of patients at high risk for progression, for
whom the current clinical standards underestimate the risk of death. Independent validation
of these findings might open the door for using quantitative cytology (rather than
histopathology) in the care of patients with melanoma. (Image courtesy of Wikimedia Commons.)

Ulmer A, Dietz K, Hodak I, Polzer B, Scheitler S, Yildiz M, et al. Quantitative measurement of
melanoma spread in sentinel lymph nodes and survival. PLoS Med 2014;11:e1001604.

Note: Breaking Advances are written by Cancer Research editors. Readers are encouraged to consult the articles referred to in each item
for full details on the findings described.
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