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The efficacy of epidermal growth factor receptor (EGFR)–tyrosine
kinase inhibitors such as gefitinib and erlotinib in non-small cell
lung cancer (NSCLC) is often limited by the emergence of drug
resistance conferred either by a secondary T790M mutation of
EGFR or by acquired amplification of the MET gene. We now show
that the extent of activation of the tyrosine kinase Src is markedly
increased in gefitinib-resistant NSCLC (HCC827 GR) cells with MET
amplification compared with that in the gefitinib-sensitive paren-
tal (HCC827) cells. In contrast, the extent of Src activation did not
differ between gefitinib-resistant NSCLC (PC9 ⁄ ZD) cells harboring
the T790M mutation of EGFR and the corresponding gefitinib-sen-
sitive parental (PC9) cells. This activation of Src in HCC827 GR cells
was largely abolished by the MET-TKI PHA-665752 but was only
partially inhibited by gefitinib, suggesting that Src activation is
more dependent on MET signaling than on EGFR signaling in gefi-
tinib-resistant NSCLC cells with MET amplification. Src inhibitors
blocked Akt and Erk signaling pathways, resulting in both suppres-
sion of cell growth and induction of apoptosis, in HCC827 GR cells
as effectively as did the combination of gefitinib and PHA-665752.
Furthermore, Src inhibitor dasatinib inhibited tumor growth in
HCC827 GR xenografts to a significantly greater extent than did
treatment with gefitinib alone. These results provide a rationale
for clinical targeting of Src in gefitinib-resistant NSCLC with MET
amplification. (Cancer Sci 2010; 101: 167–172)

U pregulation of the EGFR occurs frequently and is nega-
tively correlated with prognosis in many types of human

malignancy.(1,2) Recognition of the role of EGFR in carcinogen-
esis has prompted the development of EGFR-targeted thera-
pies.(3) TKI of EGFR, such as gefitinib and erlotinib, both of
which compete with ATP for binding to the tyrosine kinase
pocket of the receptor, have been extensively studied in patients
with NSCLC.(4) Sensitivity to these drugs has been correlated
with the presence of somatic mutations that affect the kinase
domain of EGFR, such as deletions in exon 19 and the L858R
mutation in exon 21 of the EGFR gene.(5–15) However, the
acquisition of an additional mutation (T790M) in exon 20 of
EGFR results in the development of resistance to EGFR-
TKI.(16–19) Irreversible EGFR-TKI are thought to be a potential
therapeutic option for overcoming such resistance.(20,21) Ampli-
fication of the gene for the receptor tyrosine kinase MET has
also recently been identified as a mechanism of gefitinib resis-
tance, being detected in 22% of tumor samples from NSCLC
patients with EGFR mutations who acquired gefitinib resis-
tance.(22,23) Exposure of gefitinib-resistant NSCLC cells with
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MET amplification to the MET-TKI PHA-665752 or to gefitinib
alone did not inhibit cell growth or survival signaling, given that
both EGFR and MET signaling were found to be activated and
to be mediated by ErbB3 (also known as Her3) in these
cells.(22,23) However, the combination of gefitinib and PHA-
665752 overcame gefitinib resistance attributable to MET ampli-
fication.(22,23) No single agent that overcomes such resistance
has been identified to date.

The proto-oncogene SRC has been implicated in the develop-
ment and poor clinical prognosis of several types of solid tumor
as a result of the mediation by its product of signaling between
integrins or receptor tyrosine kinases and their downstream
effectors.(24–26) We have examined the potential role of Src in
EGFR or MET signaling and whether Src inhibitors might block
these signaling pathways in gefitinib-resistant NSCLC cells with
MET amplification. We also evaluated the potential antitumor
effect of Src inhibitors in order to provide insight into the mech-
anism by which such inhibitors might overcome gefitinib resis-
tance in NSCLC cells with MET amplification.

Materials and Methods

Cell lines and reagents. The human NSCLC cell lines H1299,
H460, HCC827, HCC827 GR5, HCC827 GR6, and PC9 were
obtained as described previously.(22,27) H1838 and H820 cells
were obtained from the American Type Culture Collection
(Manassas, VA, USA). EBC-1 cells were obtained from the
Health Science Research Resources Bank (Tokyo, Japan).
PC9 ⁄ ZD cells were established as a gefitinib-resistant clone
from PC9 cells as previously described(28) and were shown to
harbor the T790M mutation of EGFR by both PCR invader and
PCR clamp assays carried out as previously described.(29,30)

HCC827, PC9, and PC9 ⁄ ZD cells were cultured under a humidi-
fied atmosphere of 5% CO2 at 37�C in RPMI-1640 medium
(Sigma, St Louis, MO, USA) supplemented with 10% FBS.
HCC827 GR5 and HCC827 GR6 cells were cultured in RPMI-
1640 medium supplemented with 10% FBS and 1 lM gefitinib.
Dasatinib was kindly provided by Bristol-Myers Squibb (New
York, NY, USA), gefitinib was obtained from AstraZeneca
(Macclesfield, UK), PP1 was from Biomol Research Laborato-
ries (Plymouth Meeting, PA, USA), and PHA-665752 was from
Tocris Bioscience (Bristol, UK).
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Immunoblot analysis. Immunoblot analysis was carried out as
described previously.(27) Antibodies to the Y845-phosphorylated
form of EGFR, to EGFR, to phosphorylated Erk, to Erk, to phos-
phorylated Akt, to Akt, and to b-actin as well as HRP-conju-
gated goat antibodies to mouse or rabbit IgG were obtained as
described previously.(27) Antibodies to the Y1234 ⁄ Y1235-phos-
phorylated form of MET, to the Y1289-phosphorylated form of
ErbB3, to the Y416-phosphorylated form of Src, to Src, and to
PARP were obtained from Cell Signaling Technology (Beverly,
MA, USA). Antibodies to MET were from Zymed (South San
Francisco, CA, USA) and those to ErbB3 were from Santa Cruz
Biotechnology (Santa Cruz, CA, USA).

Immunoprecipitation assay. Total cell lysates (500 lg protein)
were incubated overnight at 4�C with 5 lg of a mouse monoclo-
nal antibody (H-12) to total Src (Santa Cruz Biotechnology) in a
final volume of 200 lL. The immune complexes were precipi-
tated by further incubation for 2 h at 4�C with a suspension of
protein G- and protein A-conjugated agarose (Calbiochem,
Darmstadt, Germany). The immunoprecipitates were resolved
by SDS-PAGE on a 7.5% gel, and the separated proteins were
subjected to immunoblot analysis as described previously,(27)

with the exception that the incubation with primary antibodies
was carried out for 48 h.

Cell growth inhibition assay. Cells were plated in 96-well flat-
bottomed plates and cultured for 24 h before exposure to various
concentrations of tested drugs for 72 h. TetraColor One (5 mM

tetrazolium monosodium salt and 0.2 mM 1-methoxy-5-methyl
phenazinium methylsulfate; Seikagaku, Tokyo, Japan) was then
added to each well, and the cells were incubated for 3 h at 37�C
before measurement of absorbance at 490 nm with a Multiskan
Spectrum instrument (Thermo Labsystems, Boston, MA, USA).
Absorbance values were expressed as a percentage of that for
untreated cells.

Assessment of tumor growth inhibition in vivo. Tumor cells
(2 · 106) were injected s.c. into the right hind leg of 7-week-old
female athymic nude mice. The mice were divided into three
treatment groups of five animals: those treated over 28 days by
oral gavage daily of vehicle, gefitinib (50 mg ⁄ kg), or dasatinib
(15 mg ⁄ kg). Treatment was initiated when tumors in each group
achieved an average volume of 200 mm3, with tumor volume
being determined twice weekly after the onset of treatment from
(A)

Fig. 1. Activation of Src in non-small cell lung cancer cells with or witho
with MET amplification (HCC827 GR5 and GR6), PC9 cells, and their gefi
growth factor receptor (PC9 ⁄ ZD) were incubated for 24 h in medium con
immunoblot analysis with antibodies to phosphorylated (p-) or total for
control). (B) H1299 and H460 cells without MET amplification, and H1838,
in medium containing 10% serum. Cell lysates were then prepared and su
or total forms of MET and Src as well as with those to b-actin (loading con
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caliper measurement of tumor length (L) and width (W) accord-
ing to the formula LW2 ⁄ 2.

Statistical analysis. Data are presented as means ± SE as indi-
cated and were analyzed by Student’s t-test. A P-value of <0.05
was considered statistically significant.

Results

Src is activated in gefitinib-resistant NSCLC cells with MET
amplification. Amplification of MET is one mechanism for the
acquisition of resistance to EGFR-TKI in NSCLC.(22,23) To
explore approaches that might overcome such resistance, we
examined the activation status of several signaling molecules in
sublines of the gefitinib-sensitive, EGFR mutation-positive
human NSCLC cell line HCC827 that have acquired MET
amplification and gefitinib resistance. Immunoblot analysis
revealed that the level of phosphorylation (activation) of both
MET and ErbB3 was markedly increased in the HCC827 GR5
and GR6 sublines compared with the parental HCC827 cells
(Fig. 1A), consistent with previous observations.(22,23) Further-
more, we found that the level of Src activation was also mark-
edly increased in HCC827 GR cells compared with HCC827
cells (Fig. 1A). Such Src activation was not observed in
PC9 ⁄ ZD cells (Fig. 1A), a subline of the gefitinib-sensitive,
EGFR mutation-positive human NSCLC cell line PC9 that has
acquired a secondary T790M mutation of EGFR and consequent
gefitinib resistance. These results thus suggested that Src might
contribute to gefitinib resistance in NSCLC cells with MET
amplification. We also found that H1838, EBC-1, and H820
NSCLC cells with MET amplification(31–33) have higher activa-
tion of Src than that in NSCLC cells without MET amplification
(H1299 and H460) (Fig. 1B). These results suggested that Src
activation is associated with MET amplification in NSCLC cells.

Src activation blocked by a MET inhibitor in gefitinib-resistant
NSCLC cells with MET amplification. Src associates with many
receptor tyrosine kinases including EGFR and MET and trans-
duces signals to a variety of downstream effectors of these
receptors.(24–26,34–36) To examine whether Src participates in
MET or EGFR signaling in cells with EGFR mutations and with
or without MET amplification, we examined the effects of the
MET inhibitor PHA-665752 or the EGFR-TKI gefitinib on Src
(B)

ut MET amplification. (A) HCC827 cells, their gefitinib-resistant clones
tinib-resistant clone with a secondary T790M mutation of epidermal
taining 10% serum. Cell lysates were then prepared and subjected to
ms of MET, ErbB3, and Src as well as with those to b-actin (loading
EBC-1, and H820 cells with MET amplification were incubated for 24 h
bjected to immunoblot analysis with antibodies to phosphorylated (p-)
trol).

doi: 10.1111/j.1349-7006.2009.01368.x
ªª 2009 Japanese Cancer Association



activation in HCC827 and HCC827 GR cells. In the parental
HCC827 cells, Src activity (phosphorylation) was reduced by
PHA-665752 and was abolished by gefitinib (Fig. 2A). In con-
trast, Src activation was partially reduced by PHA-665752 and
was inhibited to a much lesser extent by gefitinib in HCC827
GR5 cells (Fig. 2A). Combined treatment with gefitinib and
PHA-665752 resulted in complete suppression of Src activation
in both the parental and GR cells (Fig. 2A). These results sug-
gested that Src activation is dependent on MET signaling to a
greater extent than on EGFR signaling in gefitinib-resistant cells
with MET amplification, whereas the opposite is the case for
cells without MET amplification.

Effects of Src inhibitors on EGFR, ErbB3, and MET activation in
gefitinib-resistant NSCLC cells with MET amplification. Src acti-
vates EGFR by phosphorylating the Y845 residue of the recep-
tor,(37) and it also interacts with MET.(35) We therefore
examined the effects of the Src inhibitors PP1 and dasatinib on
EGFR, ErbB3, and MET activation. Both PP1 and dasatinib
abolished EGFR activation and inhibited ErbB3 and MET acti-
vation in parental HCC827 cells (Fig. 2A). In contrast, these Src
inhibitors did not suppress ErbB3 or MET activation and
induced only partial inhibition of EGFR activation in HCC827
GR5 cells (Fig. 2A), suggesting that MET amplification affects
the interactions of EGFR, ErbB3, and MET with Src.

Increased association between MET and Src in gefitinib-
resistant NSCLC cells with MET amplification. We examined the
effects of MET amplification on the physical association of Src
with EGFR, MET, and ErbB3. Src was immunoprecipitated
from both HCC827 and HCC827 GR5 cell lysates, and the
resulting precipitates were subjected to immunoblot analysis
with antibodies to EGFR, MET, ErbB3, or Src. The amount of
MET associated with Src was greater for HCC827 GR5 cells
than for HCC827 cells, whereas the amount of EGFR associated
with Src was greater for HCC827 cells than for HCC827 GR5
cells (Fig. 2B). No association of ErbB3 with Src was apparent
for either cell type. These results suggested that MET amplifica-
tion results in an increase in the association between MET and
Src, as well as a concomitant decrease in that between EGFR
and Src, in HCC827 GR cells.

Src inhibitors block Akt and Erk signaling in gefitinib-resistant
NSCLC cells with MET amplification. We next examined the
effects of the Src inhibitors PP1 and dasatinib on Akt and Erk
signaling pathways, both of which are activated by EGFR and
MET. Both PP1 and dasatinib induced complete inhibition of
(A)

Fig. 2. Effects of various inhibitors on epidermal
growth factor receptor (EGFR) and MET signaling
in gefitinib-resistant non-small cell lung cancer
cells with MET amplification. (A) HCC827 cells and
a gefitinib-resistant clone with MET amplification
(HCC827 GR5) were incubated for 12 h in the
absence (control) or presence of gefitinib alone
(1 lM), PHA-665752 alone (1 lM), gefitinib and
PHA-665752 combined, PP1 (10 lM), or dasatinib
(500 nM) in medium containing 10% serum. Cell
lysates were then subjected to immunoblot
analysis with antibodies to phosphorylated (p-) or
total forms of EGFR, MET, ErbB3, Src, Akt, and Erk.
(B) HCC827 and HCC827 GR5 cells were incubated
for 24 h in medium containing 10% serum, lysed,
and subjected to immunoprecipitation (IP) with
an antibody to Src. The resulting precipitates
were subjected to immunoblot analysis with
antibodies to EGFR, MET, ErbB3, and Src.
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Akt and Erk activation, as did gefitinib, in the parental HCC827
cells (Fig. 2A). Consistent with previous observations,(22,23) the
combination of gefitinib and PHA-665752 inhibited Akt and Erk
activation in HCC827 GR5 cells, whereas neither agent alone
had such an effect (Fig. 2A). Both PP1 and dasatinib inhibited
Akt and Erk activation to similar extents as the combination of
gefitinib and PHA-665752 in HCC827 GR5 cells (Fig. 2A). A
single agent (Src inhibitor) was thus sufficient to block Akt and
Erk signaling, which is important for cell survival and prolifera-
tion, respectively, in gefitinib-resistant NSCLC cells with MET
amplification.

Src inhibitor dasatinib suppresses growth of gefitinib-resistant
NSCLC cells with MET amplification. The combination of gefitinib
and PHA-665752 was recently shown to inhibit the growth of,
and to induce apoptosis in, HCC827 GR cells with MET amplifi-
cation, whereas neither agent alone had such an effect.(22,23)

Given that we found that Src inhibitors block Akt and Erk sig-
naling pathways as effectively as the combination of gefitinib
and PHA-665752 in such cells, we examined whether dasatinib
might overcome gefitinib resistance in HCC827 GR cells. In the
parental HCC827 cells, both gefitinib and dasatinib as well as
the combination of gefitinib and PHA-665752 effectively inhib-
ited cell growth, but PHA-665752 alone had less inhibitory
effect (Fig. 3A). Dasatinib inhibited cell growth in a concentra-
tion-dependent manner by the same marked extent as the combi-
nation of gefitinib and PHA-665752, even in HCC827 GR5
cells, whereas neither gefitinib nor PHA-665752 alone had a
substantial effect (Fig. 3B). We also examined the effect of
dasatinib on apoptosis as assessed on the basis of cleavage of
the enzyme PARP in both HCC827 and HCC827 GR5 cells. Da-
satinib (but not gefitinib) induced apoptosis in HCC827 GR5
cells to the same marked extent as did the combination of gefiti-
nib and PHA-665752, whereas dasatinib and gefitinib each
induced apoptosis in the parental HCC827 cells (Fig. 3C). These
results suggested that Src inhibitors efficiently induce growth
inhibition and apoptosis in gefitinib-resistant NSCLC cells with
MET amplification.

Src inhibitor dasatinib inhibits tumor growth in gefitinib-
resistant NSCLC xenografts with MET amplification. To deter-
mine whether the efficacy of dasatinib in gefitinib-resistant
NSCLC cells with MET amplification observed in vitro might
also be apparent in vivo, we examined the antitumor effects of
dasatinib in nude mice with solid tumors formed by HCC827
GR5 cells injected into the right hind leg. Gefitinib (50 mg ⁄ kg)
(B)
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(A) (B)

(C)

Fig. 3. Effects of dasatinib on growth and
apoptosis in gefitinib-resistant non-small cell
lung cancer cells with MET amplification. (A)
HCC827 cells or (B) HCC827 GR5 cells were
treated for 72 h with increasing concentrations
of gefitinib alone, PHA-665752 alone, gefitinib
and PHA-665752 in combination, or dasatinib
alone in medium containing 10% serum, after
which cell viability was assessed. Data are means
of triplicates from a representative experiment
and are expressed as a percentage of the value
for untreated cells. (C) HCC827 and HCC827 GR5
cells were incubated for 72 h with gefitinib
(1 lM) alone, PHA-665752 (1 lM) alone, gefitinib
plus PHA-665752, or dasatinib (1 lM) in medium
containing 10% serum. Cell lysates were then
prepared and subjected to immunoblot analysis
with antibodies to poly(ADP-ribose) polymerase
(PARP) and to b-actin. The positions of intact PARP
(116 kDa) and the 85-kDa cleavage fragment
(c-PARP) are shown.
could not reduce tumor size compared with vehicle treatment
(Fig. 4). In contrast, dasatinib (15 mg ⁄ kg) inhibited tumor
growth in HCC827 GR5 xenografts to a significantly greater
extent than did treatment with gefitinib or vehicle alone (Fig. 4).
These results indicated that Src inhibitor effectively exerts anti-
tumor effects in gefitinib-resistant NSCLC xenografts with MET
amplification.
Fig. 4. Effects of dasatinib on the growth of gefitinib-resistant non-
small cell lung cancer cells with MET amplification in vivo. Nude mice
with tumor xenografts established by s.c. implantation of HCC827 GR5
cells were treated daily for 28 days with vehicle (control), gefitinib
(50 mg ⁄ kg), or dasatinib (15 mg ⁄ kg) by oral gavage. Tumor volume
was determined at the indicated times after the onset of treatment.
Points indicate the mean of values from five mice per group; bars
indicate SE. *P < 0.05 for dasatinib versus control or gefitinib alone
(Student’s t-test).
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Discussion

The emergence of MET amplification induces ErbB3-dependent
downstream signaling mediated by Akt and Erk that is important
for cell survival and proliferation, ultimately leading to the
development of gefitinib resistance, in NSCLC cells with EGFR
mutations.(22,23) Although the combination of the specific MET
inhibitor PHA-665752 and gefitinib is considered promising for
overcoming gefitinib resistance due to MET amplification, a sin-
gle-agent therapy to overcome such resistance would be more
desirable.(22,23) We have shown that, in addition to MET activa-
tion, Src is markedly activated in NSCLC cells with MET ampli-
fication, including HCC827 GR cells. Forced expression of Src
has previously been shown to result in gefitinib resistance in
gallbladder adenocarcinoma cells(38) and to promote tumorigen-
esis in EGFR-overexpressing mammary epithelial cells.(39) In
addition, MET and Src cooperate to mediate proliferation of
breast cancer cells in the presence of EGFR-TKI.(34) Consistent
with these previous observations, our results now suggest that
Src contributes to gefitinib resistance in NSCLC cells with MET
amplification and is a potential target molecule for overcoming
such resistance.

To explore how Src activation affects MET or EGFR signal-
ing in gefitinib-resistant NSCLC cells with MET amplification,
we examined the effects of Src inhibitors on EGFR, ErbB3,
and MET activation in both HCC827 and HCC827 GR5 cells.
Gefitinib was previously shown to inhibit ErbB3 and MET acti-
vation as well as EGFR activation in the parental HCC827
cells,(22,23,40) suggestive of a functional interaction between
EGFR and both ErbB3 and MET in EGFR-mutant NSCLC
cells without MET amplification (Fig. 5A). In contrast, gefitinib
did not inhibit ErbB3 or MET activation in HCC827 GR cells,
with the combination of gefitinib and PHA-665752 being nec-
essary to achieve inhibition of ErbB3 activation in these cells
with MET amplification.(22,23) In addition, endogenous ErbB3
was co-immunoprecipitated with MET from HCC827 GR cells
doi: 10.1111/j.1349-7006.2009.01368.x
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(A) (B)

Fig. 5. Models for signaling pathways in gefitinib-sensitive non-small cell lung cancer (NSCLC) cells (A) and gefitinib-resistant NSCLC cells with
acquired MET amplification (B). Src functions downstream of both epidermal growth factor receptor (EGFR) and MET as well as upstream of Akt
and Erk signaling pathways and EGFR. However, the dependency of Src signaling is shifted from EGFR to MET and MET associates with ErbB3
after the acquisition of MET amplification. EGFR mediates, at least in part, activation of MET in gefitinib-sensitive NSCLC cells, whereas EGFR and
MET function independently of each other in gefitinib-resistant NSCLC cells with acquired MET amplification. Pathways targeted by gefitinib or
PHA-665752 are indicated, and the relative activities of signaling pathways are denoted by the width of the arrows.
but not from HCC827 cells.(22,23) These previous results thus
suggested that ErbB3 signaling becomes more dependent on
MET than on EGFR after emergence of MET amplification,
and that the MET-ErbB3 signaling complex is largely indepen-
dent of EGFR signaling (Fig. 5B).(22,23) We have shown that
Src inhibitors reduced the extent of EGFR activation in both
HCC827 and HCC827 GR5 cells, consistent with previous
observations showing that Src mediates EGFR activation by
phosphorylating its Y845 residue.(37,41) In HCC827 GR5 cells,
however, Src inhibitors did not inhibit ErbB3 or MET activa-
tion, despite it doing so in the parental HCC827 cells. These
results support the notion that MET signaling is independent of
EGFR signaling as a result of the shift of the dependence of
ErbB3 signaling from EGFR to MET in HCC827 GR cells
(Fig. 5B).(22,23)

We examined whether MET amplification affects the physi-
cal association between Src and either EGFR, MET, or ErbB3
by immunoprecipitation. The association between MET and Src
was increased in HCC827 GR5 cells compared with that in
HCC827 cells, whereas the association between EGFR and Src
was reduced in HCC827 GR5 cells. These findings are consis-
tent with our results showing that PHA-665752 blocks Src acti-
vation to a greater extent in HCC827 GR5 cells than in
HCC827 cells, a pattern opposite to that for the effects of gefiti-
nib (Fig. 5). The mechanism of increased association between
MET and Src induced by acquired MET amplification has
remained unclear. It is possible that MET amplification alters
the protein expression which mediates binding of Src to MET.
On the basis of the notion that Src is activated downstream of
MET signaling in HCC827 GR cells, we examined the effects
of Src inhibitors in these cells on Akt and Erk signaling path-
ways, both of which are known to be activated by Src.(24–26,42)

We have shown that Src inhibitors markedly inhibited Akt and
Erk signaling pathways in gefitinib-resistant NSCLC cells with
MET amplification. Previous studies found that neither gefitinib
nor PHA-665752 alone blocked Akt or Erk pathways in
Yoshida et al.
HCC827 GR cells,(22,23) with the combination of both of these
agents being necessary for such inhibition, consistent with the
notion that Akt and Erk pathways are dependent on both EGFR
and MET signaling in these cells (Fig. 5B). We observed that
gefitinib and PHA-665752 each induced a slight increase in the
phosphorylation levels of Akt in HCC827 GR5 cells (Fig. 2A),
possibly because EGFR and MET pathways functionally com-
pensate for each other when either is inhibited. Our results sug-
gest that Src functions downstream of both EGFR and MET,
but that it is mainly dependent on MET signaling in HCC827
GR cells. Together, our observations explain the ability of
Src inhibitors to suppress Akt and Erk activation in gefitinib-
resistant NSCLC cells with MET amplification (Fig. 5B).

Finally, we found that Src inhibitor dasatinib also inhibited
the growth of HCC827 GR5 cells as well as did combined treat-
ment with gefitinib and PHA-665752. HCC827 GR5 cells under-
went apoptosis, as detected by PARP cleavage, after treatment
with dasatinib. Furthermore, dasatinib inhibited tumor growth in
HCC827 GR5 xenografts to a significantly greater extent than
treatment with gefitinib alone. Our present data suggest that Src
inhibitors might overcome gefitinib resistance in NSCLC
patients with MET amplification. Our findings strengthen the
rationale of the ongoing clinical trial of dasatinib for NSCLC
patients who no longer respond to erlotinib or gefitinib (http://
www.clinicaltrials.gov). The results of this clinical trial should
provide insight into the relation between the efficacy of Src
inhibitors and whether gefitinib resistance is attributable to the
secondary T790M mutation of EGFR or to acquired MET ampli-
fication.

Abbreviations

EGFR epidermal growth factor receptor
NSCLC non-small cell lung cancer
PARP poly(ADP-ribose) polymerase
TKI tyrosine kinase inhibitor
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