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Summary The modulating effects of the epidermal growth factor (EGF) receptor-specific tyrosine kinase inhibitor ZM 252868 on cell growth
and signalling have been evaluated in four ovarian carcinoma cell lines PE01, PE04, SKOV-3 and PE01CDDP. Transforming growth factor α
(TGF-α)-stimulated growth was completely inhibited by concentrations ≥ 0.3 µM in the PE01 and PE04 cell lines and by ≥ 0.1 µM in SKOV-3
cells. TGF-α inhibition of PE01CDDP growth was reversed by concentrations ≥ 0.1 µM ZM 252868. TGF-α-stimulated tyrosine phosphorylation
of both the EGF receptor and c-erbB2 receptor in all four cell lines. The inhibitor ZM 252868, at concentrations ≥ 0.3 µM, completely inhibited
TGF-α-stimulated tyrosine phosphorylation of the EGF receptor and reduced phosphorylation of the c-erbB2 protein. EGF-activated EGF
receptor tyrosine kinase activity was completely inhibited by 3 µM ZM 252868 in PE01, SKOV-3 and PE01CDDP cells. These data indicate that
the EGF receptor-targeted TK inhibitor ZM 252868 can inhibit growth of ovarian carcinoma cells in vitro consistent with inhibition of tyrosine
phosphorylation at the EGF receptor.
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Growth assays
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Phosphotyrosine Western blotting
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Epidermal growth factor receptor tyrosine kinase
enzyme assay
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Determination of EGF-R, c-erbB2 and c-erbB3 by
immunofluorescence
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Figure 1 Effect of ZM 252868 on the basal and TGF-α-stimulated growth of
the PE01, PE04 and SKOV-3 ovarian cancer cell lines. Inhibitor was added in
the absence (n) or presence of TGF-α (10–10 M) ( ). Significantly different
from appropriate control: ***P < 0.001; **P < 0.01; *P < 0.05; NS, not
significant (Student’s t-test)

Figure 2 Effect of ZM 252868 on the basal and TGF-α-inhibited growth of
PE01CDDP ovarian cancer cells. Inhibitor was added in the absence (n) or
presence of TGF-α (10–10 M) ( ). Significantly different from appropriate
control: ***P < 0.001; **P < 0.01; *P < 0.05; NS, not significant (Student’s
t-test)
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Figure 3 Western blotting of phosphotyrosine residues in PE01 cells using
the PY20 antibody after addition of TGF-α. (A) Time course of TGF-α
activation in PE01 cells. (B) Effect of TGF-α concentration on EGF receptor
activation in PE01 cells (after 5 min). The upper signal shown corresponds to
the c-erbB protein and the lower signal to the EGF receptor. In untreated
cells, only c-erbB2 is tyrosine phosphorylated, but after addition of TGF-α
phosphotyrosine signals are seen on the EGF receptor and are increased on
c-erbB2 compared with no treatment
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Effects of tyrosine kinase inhibitor on TGF-α-modulated
growth of ovarian cancer cells
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Figure 4 Western blotting of phosphotyrosine in ZM 252868-treated
ovarian cancer cells. Blots are shown for the PE01, PE04, SKOV-3 and
PE01CDDP cell lines. The upper signal shown corresponds to the c-erbB2
protein and the lower signal to the EGF receptor. In untreated cells, only
c-erbB2 is tyrosine phosphorylated, but after addition of TGF-α
phosphotyrosine signals are seen on the EGF receptor and are increased on
c-erbB2 compared with no treatment. ZM 252868 was added 30 min before
TGF-α addition. Lysates were collected after 5 min exposure to TGF-α. At
the concentrations shown, ZM 252868 eliminated the EGF phosphotyrosine
signal associated with the EGF receptor and reduced the signal associated
with c-erbB2

Table 1 ZM 252868 inhibition of EGF receptor tyrosine kinase activity in
ovarian cancer cell lines

Tyrosine kinase activity (pmol phosphate min–1)

Cell line –EGF +EGF (0.5 µM) +EGF (0.5 µM)
Control +ZM 252868 (3 µM)

PE01 5.93 ± 0.16 7.22* ± 0.38 4.92 ± 0.41
PE01CDDP 6.24 ± 0.23 8.78* ± 0.50 5.67 ± 0.07
SKOV-3 3.56 ± 0.11 5.32* ± 0.45 3.82 ± 0.15
PE04 5.44 ± 0.52 5.92 ± 0.33 5.31 ± 0.89

Values shown are means ± standard errors of 4–6 replicates in a typical
experiment. *Significantly different from control P < 0.05 (Student’s t-test).

Table 2 Effect of varying concentrations of ZM 252868 on EGF receptor
tyrosine kinase activity in PE01 cells

EGF ZM 252868 Activity
(µM) (µM) (pmol phosphate min–1)

0 0 3.57 ± 0.1
0.5 0 4.74* ± 0.35
0.5 0.03 3.64 ± 0.06
0.5 0.3 3.59 ± 0.12
0.5 3.0 3.40 ± 0.17

Values shown are means ± standard error of eight replicate values.
*Significantly different from control (P = 0.006, Student’s t-test).
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Figure 5 Flow cytometric analysis of c-erbB receptor expression in ovarian
cancer cell lines. Cells were incubated with anti-erbB antibodies (EGF
receptor, clone EGFR1; c-erbB2, clone CB11; anti-erbB3, clone RTJ1)
followed by sheep anti-mouse fluorescein isothiocyanate. Cells were then
analysed on a FACscan. Representative profiles are shown
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Figure 6 c-ErbB receptor expression in ovarian cancer cell lines. Cells
were incubated with anti-erbB antibodies (EGF receptor, clone EGFR1;
c-erbB2, clone CB11; anti-erbB3, clone RTJ1) followed by sheep anti-mouse
fluorescein isothiocyanate. Cells were then analysed on a FACscan. The
ratio of median fluorescence in the presence of antibody compared with that
obtained in the absence of antibody was determined. The means of at least
three independent experiments ± standard deviation are shown
Expression of erbB receptors in ovarian cancer cells
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