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20-30% of breast cancers display a ErbB2 (HER2) gene amplification or protein 
over-expression. HER2 is constitutively activated receptor belonging to the ErbB 
RTK family, which comprises also ErbB1 (EGFR or HER1), ErbB3 (HER3), and ErbB4 
(HER4). HER2 triggers the activation of ERK1/2 MAPK and AKT signaling pathways. 
Although most of our knowledge on HER2 is mutuated from EGFR (1-3), due to the 
absence of an HER2 ligand, the use of drugs targeting HER2 (4) has shed light in its 
specific role in endocytosis and trafficking. Trastuzumab (TZ, a humanized inhibi-
tory antibody to HER2) is a front line drug for the therapy of HER2-positive breast 
cancers, and has improved clinical course and overall prognosis; however it faces 
frequent primary or acquired resistance involving the AKT pathway. Our goal is to 
dissect the molecular events downsream TZ treatment and identify key hits for an 
alternative target therapy bypassing the resistance. TZ treatment induces the activa-
tion of the ERK1/2 signaling pathway and the downregulation of AKT phosphoryla-
tion. Our results demonstrate for the first time that ERK1/2 phosphorylation drives 
the signaling leading to the AKT de-phosphorylation. We have excluded a role for the 
kinase pathway controlling AKT phosphorylation identifying a role for Ser/Thr phos-
phatases. This pathway is uniquely activated by the TZ-HER2 interaction. Therefore 
we are now persuing the identification of a key regulator of this pathway to screen 
a library of orphan drugs in search of a putative hit candidate. Beside the potential 
interest in the identification of alternative therapeutic strategies to HER2 positive 
breast cancer, the use of TZ in our studies has highlighted the role of HER2 in control-
ling new and relevant physiological cell processes, such as endocytosis and invasion

This work was supported by grants from AIRC IG12035, MIUR PRIN-2009 and 
2010-11, Compagnia San Paolo, Min. Salute RF-2011-02350836 and RF-2011-02352852

References

[1] Sigismund et al (2005) Clathrin-independent endocytosis of ubiquitinated cargos. P Natl Acad Sci 
USA,102:276

[2] Puri et al (2005) Mol Biol Cell 16:2704
[3] Tosoni et al (2015) TTP specifically regulates the internalization of the transferrin receptor. Cell 

123:875
[4] Cortese et al (2013) The HSP90 inhibitor Geldanamycin perturbs endosomal structure and drives 

recycling ErbB2 and Transferrin to modified MVBs/lysosomal compartments. Mol Biol Cell 24:129


