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YES1 kinase increases tumor growth and metastatic spreading in NSCLC models
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INTRODUCTION

The characterization of new genetic alterations is essential to develop novel and more effective treatments in lung
cancer. The analysis of tumor molecular profiles from patients with NSCLC (non-small cell lung cancer) allowed us
to identify YES1 gene amplification as a potentially relevant driver alteration in NSCLC. The aim of this project
was to investigate the functional role of YES1 expression/amplification and its potential as a therapeutic
target in lung cancer. 

Preliminary results

Our previous experiments showed that knockdown of YES1 expression by specific siRNAs impaired cell
proliferation and survival only in lung cancer cell lines harboring gene amplification and high expression of this
kinase (HighYES). Inhibition of YES1 in cell lines with normal copy number (CN) and low expression (LowYES), as
well as in BEAS-2B, had no effect on cell proliferation.

METHODS

The effect of YES1 knockdown on apoptosis was analyzed by flow cytometric detection of Annexin V-propidium
iodide. Two specific siRNAs were used in seven cell lines derived from different lung cancer histological subtypes.
Moreover, the effect of YES1 downregulation on cell invasion was examined by three dimensional (3D) sphere
invasion assays.

In order to evaluate the effect of YES1 overexpression on cell proliferation, cell lines were stably transduced with a
lentiviral vector overexpressing YES1. Real time proliferation was analyzed by xCELLigence proliferation assay.

Furthermore, the effect of YES1 overexpression was evaluated “in vivo”. Cells overexpressing YES1 were
subcutaneously injected in the right flank of 7-8-week-old male BALB/c?Rag2?/??IL2?c?/? immunodeficient mice and
tumor volume was measured twice a week. Cells transfected with empty vector were used as control. Tumor
volumes were calculated by the formula (LxW2)/2.

The role of YES1 in metastatic spreading was investigated “in vivo” by transducing A549 cells with YES1 and
luciferase (A549-TM-YES1) and subcutaneous inoculation in BALB/c?Rag2?/??IL2?c?/? immunodeficient mice. Cells
transfected with the empty vector were used as control (A549-TM- Ø).

RESULTS

YES1 downregulation induced apoptosis only in HighYES cells. Moreover, knockdown of YES1 expression
selectively inhibited the invasive potential in Calu-1 and H1792 cell lines (HighYES), but not in A549 cell line
(LowYES). Furthermore, pharmacologic inhibition of YES1 by dasatinib blocked 3D invasion of HighYES cells (Calu-1
and H1792) in a dose dependent manner.

Constitutive overexpression of YES1 induced cell proliferation in all cell lines analyzed. “In vivo” subcutaneous
mouse models demonstrated that cells overexpressing YES1 developed larger tumors than those transfected with



the empty vector.

The “in vivo” ability to invade and generate metastases of A549 cells overexpressing YES1 was evaluated by
bioluminescence imaging. A549-TM-YES1 metastatic cells could be detected in the lungs, liver and spleen of
subcutaneously-injected immunodeficient mice, showing significantly higher number and bigger size than the
controls A549-TM- Ø.

CONCLUSIONS

1. YES1 knockdown induces apoptosis and selectively impairs 3D invasion in cells with high gene copy
number and expression of the kinase.

2.Constitutive overexpression of YES1 in lung cancer cell lines stimulates their proliferation.

3.YES1 overexpression significantly induces tumor formation and metastatic spreading of NSCLC cells in
vivo.
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