A Cell-Permeable Peptide Corresponding to the Calmodulin-Binding
Domain of Grb7 Inhibits Proliferation and Migration of A431 Cells
Juan Alcalde1, María González-Muñoz1, Iván Madroñal1, and Antonio Villalobo1*
1Instituto

de Investigaciones Biomédicas ‘Alberto Sols’, Consejo Superior de Investigaciones Científicas – Universidad Autónoma de Madrid, Madrid, Spain.
*Corresponding author: Antonio Villalobo. E-mail: antonio.villalobo@iib.uam.es

INTRODUCTION
Grb7 (growth factor receptor bound 7) is a mammalian adaptor protein that transduces signals from tyrosine kinase receptors. This
protein is overexpressed, together with ErbB2, in different human carcinomas. Grb7 is implicated in cell migration, contributing to the
invasiveness and metastatic capacity of tumour cells. Also, Grb7 controls cell proliferation and tumour-associated angiogenesis. Our
group demonstrated that calmodulin (CaM) binds to the proximal region of the pleckstrin homology (PH) domain of human Grb7 in a
Ca2+-dependent manner, comprising the sequence 243RKLWKRFFCFLRRS256 [1, 2]. A deletion mutant of Grb7, lacking its CaM-binding
domain (CaM-BD), impairs the adhesion and migratory capacity of transfected cells [3]. Moreover, the expression of this deletion mutant
in rat C6 glioblastoma cells strongly inhibited its proliferation, the growth of brain tumours derived from stereotaxically implanted
tumour cells, and tumour-associated angiogenesis [4]. Therefore, the CaM-BD of Grb7 could be a potential target to inhibit tumour cells
invasiveness and metastasis development [5].
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Fig.1 Calmodulin structure in
the absence and presence of
Ca2+. (Villalobo et al., 2018)
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Fig. 3 Proposed role of Grb7 as transducer of the Ca2+ signal
during cell migration. The drawing depicts the cytosolic Ca2+
gradient generated in a migrating cell and the formation of the
Ca2+/calmodulin complex, which interacts with Grb7 located at
the focal adhesion complexes, controlling integrin-mediated
cell adhesion and cell migration. αβ , integrin αβ subunits;
CaM, calmodulin; ER, endoplasmic reticulum; FAK, focal
adhesion kinase; Grb7, growth factor receptor bound protein 7;
IP3R, inositol 1,4,5-triphosphate receptor; Rho, small GTPase;
TPRM7, transient potential receptor melastatin 7 channel. The
cytosolic concentration of Ca2+ is higher at the trailing end of
the cell as compared to the front leading advancing edge,
where transient Ca2+ sparkling events take place. The arrows
show the direction of cell migration. (Villalobo, Unpublished).

Fig. 2 CaM-BD of Grb7. PR, proline rich
domain; RA, Ras-association domain;
PH, pleckstrin homology domain; BPS,
between PH and SH2 domain; SH2, Srchomology 2 domain; GM, Grb and Mig
region. (García-Palmero et al., 2013)

RESULTS
A)

Fig. 4 EGFR and Grb7
expression and timecourse activation of the
receptor by 10 nM EGF
in A431 cells.

Fig. 6 Effect of W-7 and W-12
(10 µM) ± 10 nM EGF on A431
cells migration. A) The plot
represents the mean ± SEM
(n=3) of the relative opening of
the wound at the indicated
times. B) The figure presents
photographs of the wounds
taken with a 4x objetive at the
indicated times in the different
experimental conditions used
as indicated.

B)

C)

Fig. 5 Effect of W-7 (10 µM and 20 µM) (A), the peptide (B) and the miristoylated peptide (C) with the CaM-BD sequence of Grb7 (20 µg/ml) ± 10 nM EGF on A431
cells proliferation. The plot represents the mean ± SEM (n=3) cell proliferation rate. W-7 and the peptides were added 24 h after seeding.
The proliferation rate was measured at the indicated times after Cristal Violet staining.
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Fig. 7 Effect of the peptide and A)
the miristoylated peptide with
the CaM-BD sequence of Grb7
(20 µg/ml) ± 10 nM EGF on
A431 cells migration. A) The
plot represents the mean ±
SEM (n=3) of the relative
opening of the wound at the
indicated times. B) The figure
presents photographs of the
wounds
taken with a 4x
objetive at the indicated times
in the different experimental
conditions used as indicated.
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Fig. 8 Effect of the peptide with the CaM-BD
sequence of Grb7 (20 µg/ml) ± 10 nM EGF on the
actin cytoskeleton of A431 cells. The pictures were
taken with a confocal microscope with 25x (A) and
63x (B) objetives after 7 h of incubation in the
experimental conditions used as indicated.

CONCLUSION
• The calmodulin antagonist W-7 inhibits cell proliferation in the absence and presence of EFG, and W-7/W-12 delay cell migration in the presence of EGF.
• The peptide and miristoylated peptide corresponding to the CaM-BD of Grb7 inhibit cell proliferation and cell migration in the absence and presence of EGF.
• We are studying whether the mechanism of action of these peptides could be due to calmodulin sequestration and/or preventing Grb7 dimerization.
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