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Involvement of TGF-beta/SMAD signaling in trastuzumab resistance
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Purpose: The aim of this study was to investigate the effects of TGF3 and

its downstream SMAD pathway on resistance to anti-HER2 drugs.
Results: We found that continuous activation of the TGFP -SMAD3 pathway induced resistance to
anti-HER2 drugs and cancer stem cell traits in HER2-positive breast cancer cells. The induction of
drug resistance by TGF required strong activation of SMAD3. In fact, activated SMAD3 regulated
multiple genes that harbor SMAD-binding elements and are involved in trastuzumab resistance. Nuclear
SMAD3 expression in tumor tissue was inversely correlated with sensitivity to neoadjuvant treatment
with trastuzumab. Small inhibitor of SMAD3 not only prevented the acquisition of resistance to
anti-HER2 drugs but also restored trastuzumab sensitivity in trastuzumab-resistant cells.
Conclusions: This study indicates that the TGF( -SMAD3 pathway plays an important role in the

induction and maintenance of resistance to anti-HER2 drugs.
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