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Fig 3: Immunofluorescence for
CRF receptor 2 in MCF-7cells.
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Introduction
Corticotropin Releasing Factor (CRF) system plays a central role in regulating stress responses. In parallel to
their pituitary and CNS actions, CRF and its homologues Urocortins I, II and III, exert important direct
biological effects in the periphery, via activation of two distinct GPCR receptors (Fig 1). CRF1 and CRF2
receptors present different pharmacological profiles to their ligands, and their expression is tissue-dependent.
Many studies demonstrate that the CRF system could be involved in the growth and progression of human
cancer (Kaprara et al., 2010b). Recently, we have shown the expression of both CRF receptor genes in
human breast cancer biopsies and evaluated their prognostic/diagnostic potential (Kaprara et al., 2010a).

Methods
We investigated the expression of CRF receptors in breast biopsies from
patients diagnosed for primary breast adenocarcinoma
by immunohistochemistry (Fig.2) and in the estrogen sensitive MCF-
7 human breast cancer cell line by immunofluorescence
(Fig.3). Expression of CRF receptors in MCF-7 was also examined by real-
time RT-PCR (Fig 4) before and after estrogen (E2) treatment. We then
examined the effect of Urocortin II, a specific CRF2 ligand, in combination
to the known mitogen 17-β estradiol (E2) on MCF-7 growth and migration,
using the xCELLigence real-time cell monitoring system (Fig 5).

Conclusions:
Both CRF receptors are found in breast cancer. CRF2 specific activation was shown to increase estrogen-
dependent growth and migration of breast cancer cells. Further studies will be conducted to unfold
molecular events involved in breast carcinogenesis via specific signaling pathways of the CRF system.

Fig 2: Immunohistochemical analysis of CRF2 receptor expression in
human breast tumor biopsies. Intense positive receptor staining was
localized in the cancer cells of the perineural invasions, in the blood
vessels (black arrows) and in periductal macrophages (white arrows)
but not of the cancerous implants and stroma.
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Fig 1: The CRF system: neuropeptide CRF,
the homologues urocortins I, II and III, two
types of membrane GPCR receptors CRF1 and
CRF2 and the binding protein CRF-BP.

control

10-8 M UcnII

10-7 M E2

10-8M UcnII and E2

control

10-7 M UcnII10-8 M UcnII

10-9 M UcnII

control

UcnII10-8 M
E2 10-7 M 

UcnII 10-8 M and E2 10-7 M 

control

10-9 M UcnII

10-9 M UcnII and 10-8 M Astressin -2B

Fig. 5: a) Effect of UcnII on MCF-7 cell Proliferation: 
enhancement of E2 mitogenic activity

b) Effect of UcnII on MCF-7 cell Migration: 
dose-response

c) Effect of UcnII on MCF-7 cell Migration:
enhancement of  17-β estradiol mitogenic activity

d) Effect of UcnII on MCF-7 cell Migration: 
Blocking by selective CRF Receptor 2 antagonist 

Results
Histological mapping revealed positive CRF1 immunostaining in the cancerous
implants and breast ducts, whereas CRF2 immunoreactivity was localized mainly
in the perineural invasions. CRF1 and CRF2α receptor transcripts and proteins were found in MCF-7 cells.
In serum-free conditions, E2 treatment increased significantly transcription of CRF1 and CRF2β, whereas
CRF2α was decreased. Urocortin II did not alter MCF-7 cell growth at single administration, but
it enhanced significantly the growth-promoting effect of E2, and this action was reversed by the selective
CRF2 antagonist Astressin -2B. On the other hand, Urocortin II caused a dose- and time-dependent
increase in the migration potential of MCF-7 cells, which again was inhibited by astressin2B. Urocortin II
also enhanced the migration-promoting effect of E2.

Fig 4 : Expression of CRF receptors in MCF-7. Real-Time RT-PCR results for
CRF1, CRF2α and CRF2β receptors in serum- free medium with or without E2.
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