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Src-Family Kinases Are Activated in Non-Small Cell Lung Cancer and Cooperate with
Epidermal Growth Factor Receptor to Maintain Cell Survival
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ABSTRACT

Epidermal growth factor receptor (EGFR) is constitutively activated in
a subset of non-small-cell lung cancers (NSCLCs). In these tumors,
EGFR activation maintains cell survival, but the prosurvival mediators
of EGFR have not been fully defined. Here we Investigated the role of
the Src family of non-receptor tyrosine kinases (SFKs), which can
function as both and of
EGFR, In the survival of NSCLC cells with constitutively active EGFR.
In NSCLC biopsy samples, Tyr418 phosphorylation of SFKs was
Increased In a subset of tumors and correlated highly with EGFR
autophosphorylation, and 8FKs were constitutively phosphorylated in
NSCLC cell lines with activating mutations In the EGFR kinase domaln.
Treatment with PP1, a S8FKs Inhlibltor, decreased SFKs and EGFR
and Indueod In those cslls. In addition, PP1

by Gefltinlb, an EGFR Inhibltor.
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gnmr extent than did treatment with onhor inhibitor alone.
of c-Src expression and SFKs activation by specific c-Src shRNA
diminished sensitivity to Gefiti in HCC827 cells, suggesting that
SFKs to the to Gefitinlb In HCC827
cells. Thus, 8FKs and EGFR cooperate In Nsch: to maintain cell
survival, and therapeutic strategles to Inhibit both EGFR and SFKs
may be more efficaclous than strategles to Inhibit EGFR alone.
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Figure 4: TUNEL assay (A) and detection of PARP and caspase-3 cleavage (B) in
HCC827 cells treated with Gefitinib (5 nM), PP1 (1 uM), both, or control (DMSO).
Actin was used as a loading control.
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Figure 6: SFKs activation is required for Gefitinib sensitivity in HCC827 cells. A,
Total expression of c-Src and the phosphorylation of Tyr418 in HCCB27 cells were
down-regulated by two specific ShRNA sequences for c-Src, sh-Src-A and sh-Src-C.
Actin was used as a loading control. B and C, Down-regulation of total Src and
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Figure 1: Figure 1. Immunohistochemical analysis of total EGFR, pY1086-EGFR, and
PY418-SFK in representative samples of adenocarcinoma (ADC), squamous- cell
carcinoma (SCC), and bronchioloalveolar-cell carcinoma (BAC).

Figure 2. NSCLC cell lines with EGFR mutations have high SFK

of SFKs confer partially resistance to Gefitinib in HCC827 cells. P<
0.001: HCC827 control vs. sh-Src-A or sh-Src-C.

jo apoptosis in response to PP1 treatment. A, EGFR mutational status and
IC50 values in panel of NSCLC cell lines used in this study. B, Effect of SFK
inhibitor PP1 on the number of NSCLC cells. Values expressed relative to control cells
treated with DMSO, which were set at 1. C, EGFR and SFK phosphorylation in NSCLC
cells with or without EGFR mutations. Actin was used as a loading control. D and E,
Induction of apoptosis by PP1 (10 uM), SKI-606 (2 uM), or control (C) in NSCLC cells.
Apoptosis was assessed by detection of caspase-3 and PARP cleavage. Actin was used
as a loading control.
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Figure 3: Analysis of synergistic effects of PP1 and Gefitinib by treatment with or

were expressed relative to control cells treated with DMSO, which were set at 1.
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CONCLUSIONS

1. 8FKs activation correlated with EGFR activation In tumor
tissues from NSCLC patlents.

2. The cell lines with high SFKs activation had EGFR
mutations.

3. The SFKs Inhibitor PP1 Induces apoptosis of EGFR-mutant
NSCLC Cells.

4. Inhibiion of SFKs In EGFR-mutant NSCLC cells Induced
and the p! effect of EGFR

TKis.

5. SFKs
In HCCB27 cells.
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Taken together, SFKs and EGFR cooperate In NSCLCs to
maintain cell survival, and therapeutic strategies to inhibit
both EGFR and SFKs may be more efficacious than
strategles to Inhibit EGFR alone.




