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mRNA expression of secreted factors involved 
in EGFR signalling is similar in Pten∆ and 
PIK3CAH1047R-tumors

Multiple mechanisms may account for the 
observed differences in PI3K and EGFR signalling 
between Pten�¨ and PIK3CAH1047R-tumors (Discussion). 
One possibility is suggested by a recent observation by 
the Arteaga group, that activating PIK3CA mutations 
(E545K and H1047R) in human breast cell lines alter 
expression of secreted proteins, cell surface receptors 
and ECM-interacting proteins leading to induction of 
EGFR signaling [12]. Of these proteins, 72 were detected 
in both E545K- and H1047R-over-expressing cell 
lines relative to controls (43 upregulated and 29 down-
regulated), and a fraction of these were up- or down-
regulated at the mRNA level [12]. We asked whether 
these genes are also similarly up- or down-regulated in 
Pten�¨ tumors, or whether elevated autocrine/paracrine 
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We therefore compared the expression of these genes in 
mouse Pten�¨ versus PIK3CAH1047R-class14Ex mammary 
tumors. In the mouse data set, 13 genes were upregulated 
and 16 were downregulated in the same direction as the 
human PIK3CA-altered proteins. Remarkably, 12 of 13 
upregulated genes in PIK3CAH1047R-tumors including 
integrins (ITGB4, ITGA2), laminins (LAMA3, LAMC2), 
FAT Tumor Suppressor Homolog 1, and peroxidasin 
(PXDN) were upregulated, and 9 of 16 were down-
regulated in Pten�¨ tumors, with overall correlation of 0.53 
(P = 0.000295)(Figure 4). While proteomic analysis is 
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that Pten loss may induce EGFR signalling as seen in 
human PIK3CA tumors, and therefore may not explain the 
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tumors. 

DISCUSSION

We report that Pten-loss driven mammary tumors 
exhibit elevated PI3K pathway activity and reduced 
EGFR activity compared to PIK3CA mutant tumors. 
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invasive lobular adenocarcinomas has demonstrated that 
PI3K/AKT signalling is more highly elevated in PTEN-
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within closely related tumors driven by alterations in 
these genes, PTEN-loss has overtly distinct effects on 
cancer signalling compared to PI3K mutations. In contrast, 
analysis of divergent breast cancer cell lines revealed that 
mutations in PIK3CA but not PTEN loss coincide with 
increased sensitivity to mTOR inhibitors [2]. The latter 
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the different breast cancer subtypes in which PIK3CA 
mutations and PTEN loss usually occur (luminal vs. basal-
like, respectively), and the effect of cooperating oncogenic 
signalling on PI3K/PKB-AKT/mTOR activity in the 
different subtypes of breast cancer. In contrast, both our 
results and the abovementioned study (Ref. [13]) analyzed 
the effects of PIK3CA mutations versus PTEN loss in 
closely related breast cancer subtypes, and the differences 
�R�E�V�H�U�Y�H�G�� �P�D�\�� �W�U�X�O�\�� �U�H�À�H�F�W�� �G�L�I�I�H�U�H�Q�W�� �H�I�I�H�F�W�V�� �W�K�H�V�H�� �J�H�Q�H�V��
have on PI3K pathway activity. 

A multitude of possibilities may underlie the 
observed differences in pathway activation. Likely, the 
�G�L�I�I�H�U�H�Q�F�H�V�� �U�H�À�H�F�W�� �L�Q�K�H�U�H�Q�W�� �G�L�I�I�H�U�H�Q�F�H�V�� �L�Q�� �W�K�H�� �H�I�I�H�F�W�V�� �R�I��
PTEN-loss vs PIK3CA mutation on breast epithelial cells. 
Indeed, while these proteins have opposing effects on 
phosphatidylinositol (3, 4, 5)-trisphosphate signaling, they 

Table 1: Significantly opposing pathways by GSEA
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Figure 4: Relative expression (values and heat map) and correlation analysis of PI3KCA-regulated genes associated 
with EGFR activation in Pten∆ and PIK3CAH1047R mammary tumors.


