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Pim kinase inhibitors possess anticancer properties through
downregulation of EGFR family in HER2-positive cancer cells
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Abstract

The proviral insertion site in moloney murine leukemia virus (PIM) proteins family, including PIM1,
PIM2, PIM3, are serine/threonine kinases and promote cell growth, proliferation and drug resistance.
PIM1 is overexpressed in many cancer cells and plays critical role in tumorigenesis. Overexpression of
Pim-1 has been found to be associated with the increases in protein levels of RTKs, HER3, EPHAZ,
HER?2, and EGFR iIn prostate cancer cells. Silence of Pim-1 is also accompanied with downergulation
of EGFR family. However, it remains unclear whether the kinase activity of Pim-1 Is involved in the
gene regulation of EGFR family. In this study, treatments with Pim inhibitors significantly reduced the
viability of various breast cancer cell lines. Among these cell lines, HER2-positve breast cancer cells
were more sensitive to these inhibitors. Inhibition of Pim kinase activity also reduced their migration
and Invasion activities. Moreover, Pim iInhibitors suppressed the viability of acquired lapatinib-
resistant HER2-breast cancer cells. Mechanistically, Pim inhibitors reduced the EGFR, HER2, and
HER3 both at protein and mRNA levels, and induced apoptosis. These results suggest that Pim-1,
relying on its kinase activity, may regulate EGFR family expression at transcriptional level. Our
findings also suggests that downregulation of EGFR family by targeting Pim-1 may be a potential
therapeutic strategy for HERZ2-positive breast cancer patients and for circumventing lapatinib
resistance. However, identification of the more detail molecular mechanisms awaits further studies.
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Fig.1 Viability inhibition of breast cancer cell lines by PIM inhibitors (a) Protein levels of EGFR family in
breast cancer cells (b) Cell viability assay of Pim inhibitor in breast cancer cells (c) The correlation between
EGFR family and cell viability of Pim inhibitors.
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Fig.2 The Pim inhibitors reduce migration and invasion of skBr3 cell (a) Transwell migration and invasion
assays of skBr3 cells treated with SMI-4a (b) and analyzed by cell count.

Conclusions

* Treatments with Pim inhibitors significantly reduced the viability of various breast cancer cell lines.

« HERZ2-positve breast cancer cells were more sensitive to these Pim inhibitors.
* Inhibition of Pim kinase activity also reduced their migration and invasion activities.

* Pim inhibitors suppressed the viability of acquired lapatinib-resistant HER2-breast cancer cells. l Sy o

* Pim Inhibitors induced apoptosis.
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Fig.3 The Pim inhibitor reduce EGFR family expression in BT474 cell (a) Dose-dependent of
Pim inhibitor in BT474 and skBr3 cells , cells were treated with SMI-4a 48hr. (b) that were treated
for varying periods of time with cycloheximide (CHX).
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Fig.4 The Pim inhibitor reduce EGFR family mRNA expression in HER2 high
breast cancer cells.(a) The mRNA levels of EGFR ,HER2 and HER3 were analyzed by
real-time RT-PCR in skBr3 cells. Cell treated Pim inhibitor 48hr.

Fig.5 HER family were up-regulated through overexpression of Pim (a) MCF7 cells were
transfected with a Pim-1, an empty vector, or a Pim-1— expressing plasmid for 24 hours.
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