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EGFR-GEP100-Arf6 pathway in breast cancer

growth factor (EGF) in mammary 
tumors.12 Tumor-associated macrophages 
correlate with poor prognosis in human 
breast cancer,13-16 and the crucial roles of 
macrophages in the development of inva-
sive and metastatic events of mammary 
tumors have been documented in a mouse 
model experiment.17 GEP100 was found 
to be expressed in more than 80% of inva-
sive ductal carcinomas (n = 30), in which 
more than 90% of the EGFR-positive cases 
were also positive for GEP100.11 However, 
about 60% of ductal carcinomas in situ, 
which are non-invasive, were also found 
to express GEP100 (n = 72), in which 
GEP100 was preferentially coexpressed 
with EGFR in their malignant cases.11 
This observation may also support the 
above notion that the invasiveness of some 
breast cancers may not be acquired only 
by their own alterations. Moreover, these 
results simultaneously imply that induction 
of malignancy through microenvironments 
or EGF may occur in a substantially large 
population of primary ductal cancers of the 
human breast.

Biomarkers that specifically correlate 
with invasive phenotypes have not been clearly identified in mammary 
tumors, in spite of extensive research, including that on genomic 
mutations and gene expression.18-20 Our results may also provide 
an interpretation for this lack of biomarkers of invasiveness in most 
mammary tumors. We have previously shown that both highly inva-
sive and noninvasive breast cancer cells express comparable amounts 
of Arf6 mRNA and AMAP1 mRNA, and hence overexpression of 
these two proteins in highly invasive cells appears to be regulated post-
transcriptionally.6,7 The 5'-untranslated regions of these mRNAs, 
which are thought to be primarily responsible for their translational 
control, exhibit complicated structures with very high levels of free 
energy changes. Our preliminary results suggest that the translation 
of AMAP1 mRNA in some breast cancer cells is upregulated by EGF 
stimulation (our unpublished results). On the other hand, we still do 
not know the mechanism by which Arf6 protein levels is regulated 
post-transcriptionally.

Overexpression of c-Met and ErbB2 correlate with the malignancy 
of breast tumors.21-23 c-Met and ErbB2 possess tyrosine phosphory-
lation sites corresponding to Tyr1068 and Tyr1086 of EGFR.22,23 
We previously reported that ErbB2, expressed at a moderate level 
in MDA-MB-231 cells, is not complexed with GEP100.11 These 
results, however, do not deny the possibility that ErbB2 associates 
with GEP100, when ErbB2 is overexpressed at very high levels and 
heavily tyrosine phosphorylated. Whether GEP100 can make a 
complex with receptors other than EGFR awaits to be clarified.

Disruption of E-cadherin-mediated cell-cell adhesion is a major 
step in the acquisition of invasive phenotypes of most carci-
nomas.24-26 Arf6 activity has been shown to play pivotal roles in 
E-cadherin-mediated epithelial cell-cell adhesion, in which an 
active form of Arf6, Arf6Q67L, causes disassembly of E-cadherin-
mediated adherens junctions, while its inactive form, Arf6T27N, 

blocks hepatocyte growth factor (HGF)-induced internalization of 
E-cadherin-based junctional components.27,28 Our results indicate 
that co-overexpression of Arf6 and GEP100 in MCF7 cells interferes 
with their E-cadherin-mediated cell-cell adhesion and induces their 
invasion.11 Consistently, it has been shown that siRNA-mediated 
knockdown of GEP100 evokes resistance to HGF-induced disrup-
tion of adherens junctions.29 On the other hand, overexpression of 
ARNO or EFA6B together with Arf6 in MCF7 cells did not block 
their E-cadherin-mediated cell-cell adhesion nor caused invasion, 
while this co-overexpression evoked active membrane ruffles when 
cells were cultured under a sparse density and were hence not adhered 
to each other11 (and our unpublished results). Therefore, Arf6 acti-
vated by GEP100, but not other GEFs, appears to be specifically 
involved in the regulation of E-cadherin function. The biochemical 
properties of GEP100 that enable its association with a-catenin29 
may also play a role in its regulation of E-cadherin. Understanding 
the precise mechanism of this GEP100-Arf6-mediated regulation of 
E-cadherin function will greatly contribute to the further advance-
ment of the field of cancer cell biology.
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