
Supplemental Materials and Methods

Antibodies and reagents Activating anti-human EphA2 antibodies, 3F2-3M or 1C1 (cross-

react with mouse EphA2) and isotype matched control IgG1, R347 were provided by

MedImmune/AstraZenec Inc. Trastuzumab was obtained from the Vanderbilt University

Hospital Pharmacy. Antibodies against the following proteins were purchased: EphA2 (rabbit

polyclonal antibody C-20, Santa Cruz Biotechnology, rabbit polyclonal antibody, Zymed

Laboratories, and monoclonal antibody D7, Upstate Biotechnology); Erk, phospho-Erk, Akt,

phosphoserine-473 Akt, Src, phosphotyrosine-416 Src, phosphotyrosine-877 ErbB2 and cleaved

caspase-3 (Cell Signaling Technology); �-tubulin (Sigma-Aldrich); Actin, phosphotyrosine

(pY20 and pY99, Santa Cruz Biotechnology); ErbB2 (Neomarkers/Lab Vision Corporation);

Ki67 (Zymed Laboratories); PCNA and CD31 (BD Biosciences). BrdU detection and ApopTag

Red In situ Apoptosis kits were from Zymed Laboratories and Chemicon/Millipore, respectively.

Avidin peroxidase reagents were from Vector Laboratories, and liquid 3,3�-diaminobenzidine

tetrahydrochloride (DAB) substrate kit was from Zymed Laboratories. TO-PRO-3 iodide nuclear

stain was purchased from Invitrogen. Growth factor–reduced Matrigel was purchased from BD

Biosciences. Estrogen, progesterone, insulin, and EGF were from Sigma-Aldrich. Src inhibitor

PP2 and MEK inhibitor U0126 were purchased from Calbiochem. Four siRNAs that specifically

silence EphA2 expression were purchased from Qiagen Inc.

Cell viability assay The effect of trastuzumab on cell growth was determined by CellTiter-Glo

luminescent cell viability assay kit (Promega), based on quantitation of the ATP present in

metabolically active cells. Cells (2,500) were seeded in 96-well plates in quadruplicates. The

following day, cells were treated with trastuzumab (10 mg/ml). After 3 days of treatment, cells

were processed following manufacture’s protocol and the luminescence was recorded by a

microplate reader (Bio-Tek). Experiments were repeated three times, and statistical differences

were determined by Student’s t test.
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Supplemental Figure 1. EphA2 and HER2 expression in MCF10A cells. (A) Wildtype and mutant forms
of EphA2 were introduced into MCF10A or MCF10A.HER2 cells via retroviral transduction. Expression of
EphA2 proteins were confirmed by western blot analysis. CA, constitutively activated EphA2 mutant. KD,
kinase dead EphA2 mutant. (B) MCF10A and MCF10A.HER2 cells were treated with control IgG,
trastuzumab, anti-EphA2, or a combination of trastuzumab and anti-EphA2. EphA2 and HER2 levels were
assessed by western blot analysis.
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Supplemental Figure 2. EphA2 expression levels correlate with trastuzumab resistance. (A)
Human breast cancer cell lines expressing low or high levels of EphA2 were transduced with
pBABE retrovirus expressing HER2. Expression of EphA2 and overexpression of HER2 in these
cell lines were confirmed by western blot. (B) The effect of trastuzumab on cell growth of
above human breast cancer cell lines was determined by CellTiter-Glo luminescent cell viability

assay. * P<0.05; Student’s t test.
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Supplemental Figure 3. Chronic trastuzumab treatment activates EphA2 through Src kinase.
(A) COS7 cells were transiently transfected with EphA2 alone or in combination with HER2 or
v-Src. EphA2 immunoprecipitate was subjected to western blot analysis to assess EphA2 phos-
phorylation. Phosphorylation of EphA2 is increased in the presence of HER2 or v-Src. Src
inhibitor, PP2, inhibited EphA2 phosphorylation induced by either HER2 or v-Src. (B) Activation
of Src and EphA2 in SK-BR-3 cells with long-term trastuzumab treatment was assessed by
western blot analysis. (C) EphA2 levels in MCF7 cells with trastuzumab treatment were assessed
by western blot analysis.
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Supplemental Figure 4. Suppression of MAPK activity by EphA2 antibody in MMTV-Neu
cells. (A) MMTV-Neu cells were treated with 1�M gefitinib (Iressa) following a time course as
indicated, in the presence or absence of anti-EphA2 (10�g/ ml). Phospho-Erk and phospho-
Akt levels were determined by western blot analysis. pErk re-emerges after prolonged gefitinib
treatment. The addition of anti-EphA2 completely abrogated MAPK activity. (B) One million of
MMTV-Neu cells were injected into the cleared mammary gland fat pad of recipient FVB
female mice. Two weeks after transplantation, mice were treated with vehicle control (0.1%
Tween 80) or gefitinib (50mg/ kg) by daily orogastric gavage, as well as with control IgG or
anti-EphA2 (10mg/ kg) by twice weekly intraperitoneal injection. Tumors were harvested after
two weeks treatment and tumor volume was calculated. * P<0.05, ** P<0.01; Student’s t test.


