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p140Cap

Integrin signalling (in normal and cancer cells)

Desgrolliers and Cheresh , 2009
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Breast cancer subtypes

Sandhu et al., 2013
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p130Cas and p140Cap scaffold proteins as opposite key

players for transformation and cancer progression
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p130Cas
p140Cap/SRCIN1

Di Stefano et al., 2007 (TNBC)

Damiano, Di Stefano et al., 2010 (Luminal A)

Damiano, Le Devedec, Di Stefano et al., 2012

Repetto et al., 2012

Sharma et al., 2013 

Grasso et al., 2017 (HER2+)
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Mammary gland

Primary neurons

Jaworski et al. 2009
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Chapelle, Sorokina, McLean et al., 2019 



The SRCIN1 gene, coding for p140Cap, is altered
in TCGA data sets from human cancer



p140Cap as a breast tumor suppressor



I
In the ER+ breast tumors, the direct binding of p140Cap with Src and 
Csk allows the regulation of Src activity, and of E-cadherin-dependent 

EGFR activity 

Di Stefano et al., 2007; Damiano, Di Stefano et al., 2010



Gain of function of p140Cap in highly metastatic breast 
cancer cells inhibits in vivo metastasis formation



p140Cap in HER2+ breast tumors

Sandhu et al., 2013
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HER2 oncogene Receptor Tyrosine Kinase family



In the ligand-free state, HER1, HER3, and HER4 have a closed conformation. 
Binding of ligand, involving subdomains I and III, creates an extended 
conformation, allowing for receptor homo- and heterodimerization. Receptor 
dimerization leads to C-terminal tyrosine phosphorylation, creating 
phosphotyrosine binding sites for binding of adaptors, signaling molecules and 
regulatory proteins.

HER2 is unique in that it is fixed in the active conformation ready to interact 
with other HER receptors





HER2 amplicon is localised on chr17





Srcin1 (the human p140Cap gene) is localised on chr17, close to the HER2 amplicon

Srcin1 chr17:36,686,259
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p140Cap gene sits near the HER2 amplicon



Staaf’ and Sapino’ lab

Alteration in the copy of  Srcin1 gene is specific for 
nearly 50% of the HER2+ patients

SRCIN1 copy number in 
200 HER2+ samples

61,5% gain and 9% loss





p140Cap expression in 622 consecutive breast tumor samples 
associates with good prognosis marker 

(European Institute of Oncology, Milano, Italy,from 2000)



Patients with high expression of p140Cap display a lower risk of 
developing distant metastases and of death from breast cancer 



Generation of p140-NeuT double Tg mice

p140Cap protein over-expression limits tumorigenicity 
in the NeuT mice



Morphological differences in the appearance of the 
two types of tumours

Large solid nodules Smaller nodules and sheets of cells 
separated by more abundant stroma



p140Cap limits EMT in the NeuT cells



p140Cap limits metastasis in NeuT expressing cells

Tail vein

Spontaneous metastasis



p140Cap attenuates NeuT-driven migratory ability 
and Rac activation 
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p140Cap attenuates ERBB2-driven migratory ability 
and Rac activation 



Boissier et al., 2014

Rho family dependent circuitries



p140Cap limits the activation of the Rac1 GEF Tiam1

Expression Silencing



p140Cap/Tiam1 association may impact on the 
activity of Tiam1 negatively regulating Rac1 

circuitries in HER2 tumors



Conclusion I





SRCIN1 mRNA is a prognostic risk factor for NB

SRCIN1 mRNA is a risk factor independent from the other known risk factors, such as 
MYCN oncogene amplification, INSS stage and age at diagnosis, so far the strongest 
indicators of aggressive tumor behavior in NB patients.



• The SRCIN1 gene is located 
on chromosome 17q12, a 
region frequently altered in 
NB, and associated with poor 
prognosis. 

• The 17q gain, the most 
frequent chromosome 
imbalance occurring in 50–70% 
of all high stage

• NB, associates with poor 
prognosis as an independent

• indicator of adverse outcome.

• The status of the SRCIN1
gene in NB was assessed by 
high-resolution oligonucleotide 
a-CGH and SNP-array on 225 
NB primary tumors of all 
stages with 17q gain.



• in 4 patients SRCIN1 was hemizygously
deleted 

• in 3 patients was subjected to copy-
neutral Loss Of Heterozigosity (cn-
LOH) 

• in 10 patients was disrupted because 
located at breakpoint of 17q segment 
involved in generation of 17q gain



p140Cap is expressed in human neonatal adrenal gland 
and in NB cell lines

p140

Chromogranin A

ACN



p140Cap negatively affects tumorigenic features



p140Cap dampens in vivo tumor growth and
spontaneous metastasis formation



p140Cap impairs the Src/p130Cas and the STAT3/
Jak2 signaling pathways

p140Cap silencing



p140Cap limits the ability of NB cells to induce 
survival pathways upon anoikis



p140Cap increases NB cell sensitivity to chemotherapeutic treatment with a 
significant decrease in cell viability



Etoposide and 
doxorubicin prevent 
ligation of the
DNA strands, stopping 
the process of 
replication.

p140 cells display an increased sensitivity to drug-dependent DNA damage.



p140Cap sensitizes cells to combined treatment with 
chemotherapy and Src kinase inhibitors

The combination of 
Src inhibitors with 
doxorubicin
or etoposide, 
sensitize mock 
cells, reducing cell 
viability
to that of p140 
cells treated with 
chemotherapy 
alone



The combined treatment was synergistic both in mock and 
p140 cells, because the Combination Index (CI) values 
computed for the different combinations of drugs were <1 
in all the experimental settings



Conclusion II

Oncosuppressive function of SRCIN1/p140Cap in NB tumors.

• SRCIN1 gene expression correlates with good outcomes in NB, likely due to the 
ability of the p140Cap protein to negatively regulate molecular pathways exploited 
for tumor progression. 

• High levels of SRCIN1 mRNA are clinically relevant in NB patients, positively 
correlating with good prognosis and high survival rate, both OS and EFS, meaning 
that SRCIN1 expression correlates with decreased metastatic recurrences in NB 
patients. 

• SRCIN1 expression is a risk factor independent from the other known risk factors, 
such as MYCN oncogene amplification, INSS stage and age at diagnosis, recognized 
as the strongest indicators of aggressive tumor behavior in NB patients.

• Thus, SRCIN1 could provide a useful, additional marker for better stratifying NB 
patient cohorts.



Future directions

Future directions



To gain insight on p140Cap interacting proteins in breast cancer and the underlying 
molecular complexes: 

p140Cap interactome from ERBB2-positive breast cancer cells





Within the interactome, we identified 15 communities (clusters) with topology-
functional relationships. 



39 overlapping proteins

Cell adhesion and remodeling
of actin cytoskeleton clearly 
emerge as common terms in the 
shared subset. 

The functional signature of the 
two interactomes is primarily 
determined by organ/tissue and 
functional specificity. 

The overlap provides a list of 
shared functional terms, which
might be linked to both cancer and 
neurological functions.

Comparing the breast cancer to the synaptic interactome



Damiano, Di Stefano et al., 2010
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