HUMANITAS Filamin-A is involved 1n stabilization, signal transduction and
angiogenesis regulation mediated by Somatostatin Receptor 2 (SST2) in
pancreatic neuroendocrine tumors (P-NE'Ts)
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Somatostatin (SS) is an ubiquitous peptide that physiologically inhibits hormone secretion and cell proliferation in neuroendocrine cells (1). These effects are mediated by five receptor subtypes
(SSTR1-5) belonging to the G protein coupled receptors superfamily (GPCR) that differ in tissue distribution, affinity to ligands and regulation (2, 3). Somatostatin receptor type 2 (SST2) is the main
pharmacological target of long-acting somatostatin analogues (SSA) widely used in patients with pancreatic neuroendocrine tumors (P-NET) (1, 4), this treatment being ineffective in a subset of

patients (S), but the mechanisms involved in the resistance are still unknown.

Several studies demonstrated that GPCRs expression and signalling are mediated by different cytoskeleton proteins, including filamin A (FLNA) (6,

7). FLNA is an ubiquitous actin binding protein,

that acts as a molecular scaffold of several proteins, including transmembrane proteins and signalling molecules. Recently, FLNA/SST2 interaction has been found to play a critical role for SST2
stabilization and cell signalling (8, 9). Moreover , the involvement of FLLNA in angiogenesis has been suggested as a target for anti-neovascular cancer therapy in vitro. In fact, a positive relationship
between FLNA and vascular endothelial growth factor (VEGF) was found in patients with lung cancer (10), suggesting that FLLNA is implicated in angiogenesis through links with VEGE. Interestingly,
it has been demonstrated that VEGF pathway is overexpressed in neuroendocrine tumors (11), this pathway being inhibited by somatostatin analogues (12).

Aim of the present study was to investigate the role of FLNA in the regulation of SST2 stabilization, signaling and angiogenesis in pancreatic neuroendocrine tumours.
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Fig.1 FLNA expression in P-NETs. A) Immunoblots of FLNA and SST2 performed on eight different neuroendocrine tumor samples. FLNA
and SST2 anfibodies were from Abnova (Taiwan) and Santa Cruz Biotechnology (Santa Cruz, CA), respectively. The equal amount of
protein was confirmed by stripping and reprobing with an anti-vinculin antibody. B) Representative pictures of immunohistochemistry for
FLNA and SST2 in different GEP-NETs (20X magnification). FLNA and SST2 pictures in the same column correspond to the same tumor.
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Fig.2 A) SST2 expression does not depend on FLNA levels.
Representative immunoblots of FLNA and SST2 in QGP1 cells . FLNA
siRNA treated cells showed a strong decrease in FLNA protein expression
that was not associated with SST2 expression. The equal amount of 100
protein was confirmed by stripping and reprobing with an anti-vinculin
antibody. B) FLNA silencing reduces SST2 expression after long-term

agonist stimulation in QGP1 cells. A representative immunoblot shows a 30 I BIM23120
reduction of SST2 expression after long term agonist incubation in FLNA
silenced cells In absence of stimulation. basal SST2 expression was
comparable in cells FLNA silenced. The graph shows the quantification of
SST2 normalized to wvinculin. Data represent mean + SD of three C-siRNA FLNA siRNA
independent experiments. ¥ =p<<0.05 vs basal.
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Fig.3 FLNA is required for SST2 signaling in QGP1 cells 9
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MATERIAL AND METHODS

Cell culture and silencing: Short interfering RNA (SiRNA)
were purchased from Invitrogen. QGP-1 cells were
transfected with 200 pmol of siIFLNA, or negative control
sSIRNA (C- siRNA) for 72h, using Lipofectamine 2000
according to the instruction of the manufacturer.

cAMP assay: QGP1 cells transfected with FLNA siRNA or
C- siRNA were preincubated with 0.5 mM 3-isobutyl-1-
methylxantine (IBMX) for 30 min, and subsequently with 1
mM forskolin with or without the SST2 selective agonist
BIM23120 (10 nM) for 30 min at 37°C. Intracellular cAMP
was measured by enzymatic immunoassay (Promega,
Madison, W1 USA).

Immunohistochemistry: was performed on sections from 29
P-NETs retrieved from the archives of Pathology Unit of
IRCCS Humanitas Research Hospital, Rozzano, Milan Italy.
After dewaxing in Bioclear and rehydrating in ethanol, the
sections were pretreated in a water bath set to 98°C in 0.01 M
citrate buffer for 25 minutes. FLNA antibody (Millipore,
1:600 diluition) and SST12 (UMB-1; Abcam; 1:200 dilution)
was used, and antigen-antibody detection was performed
with the MACH1 universal polymer detection kif (Biocare
Medical).

VEGF secretion study: silenced or non silenced QGP1 cells
were treated with or without BIM23120 10 nM in serum free
RPMI-1640 medium for 72h at 37°C. Collected supernatants
were used to measured VEGF concentration with ELISA kit
(Invitrogen, Camarillo, CA), according to manufacturer
instructions.

Western Blot Analysis: All samples were separated on SDS-
PAGE, and the proteins were detected by Western Blotting
using antibodies against FLNA (AbNova), SST2 (Santa
Cruz), GAPDH (Ambion), CD1 (Millipore), pERK/tot ERK
(Cells Signalling), Vinculin (Cell signalling), VEGF (Abcam).
The ratio of Immunoblotting signalling intensity was
measured using NIH ImagelJ software.

CONCLUSIONS

FLNA is not required for basal SST2
expression but it stabilizes the receptor
expression after long-term  agonist
stimulation

FLNA is required for SST2-mediated cell
proliferation and cAMP accumulation
inhibition

FLNA is crucial for SST2-mediated
angiogenesis inhibition

A) Representative immunoblot of ERKI1/2 phosphorylation 1. J.C. Reubi. A. Schonbrunn. Illuminating somatostatin analog action at neuroendocrine tumor receptors. Trends Pharmacol. Sci. 34 (2013), pp. 676-688.

demonstrating that in C- siRNA cells, BIM23120 decreased ERK1/2 2. Y.C. Patel. Somatostatin and its receptor family. Front Neuroendocrinol. 20 (1998). pp. 157-198.
phosphorylation after 10 min incubation, whereas no change was 3. H. Lahlou, J. Guillermet. M. Hortala. F. Vemejoul. S. Pyronnet, C. Bousquet, et al. Molecular signaling of somatostatin receptors Ann N Y Acad Sci. 1014 (2004).

observed in FLNA silenced QGPI1 cells. The graph shows the pp 121-131.

C) quantification of phospho-ERK1/2 normalized to total ERKI1/2 4. M. Papotti, M. Bongiovanni., M. Volante, E. Allia, S. Landolfi. L. Helboe et al. Expression of somatostatin receptor types 1-5 in 81 cases of gastroimntestinal and
3 150 - (mean value £SD from 3 independent experiments). *=p<0.05 vs pancreatic endocrine tumors. A correlative immunohistochemical and reverse-transcriptase polymerase chain reaction analysis. Virchows Arch.. 440 (2002), pp. 461-
= A corresponding basal. B) Effect of BIM23120 treatment (10 nM) on 475.

E % cyclin D1 expression in cells transfected for 72h with negative 5. K. Oberg Biotherapies for GEP-NETs. Best Pract Res Clin Gastroenterol. 26 (2012), pp. 833-841.
:E ° 100 - * control siRNA or FLNA siRNA. In C- siRNA BIM23120 reduced 6. T.P. Stossel, J. Condeelis, L. Cooley, J.H. Hartwig., A. Noegel, M. Schleicher et al. Filamins as integrators of cell mechanics and signalling. Nat Rev Mol Cell Biol.
E .% cyclin D1 levels, whereas no effect on cyclin D1 expression was 2(2001), pp.138-145.
— = 50 - mediated by SST2 in FLNA siRNA. Experiments were repeated at 7. C. Huang. Z. Wu. K.M. Hujer. R.T. Miller. Silencing of filamin A gene expression inhibits Ca2+ -sensing receptor signaling. FEBS Lett. 580 (2006). pp.1795-1800.
- 2 least 3 times. Values represent mean (£SD.) *=p<0.05 vs 8. S. Najib, N. Saint-Laurent, J.P. Estéve , S. Schulz, E. Boutet-Robinet, D. Fourmy. J. Littig et al. A switch of G protem-coupled receptor binding preference from
E -E corresponding basal. C) Effect of FLNA silencing on SST2-mediated phosphoinositide 3-kinase (PI3K)-p85 to filamin A negatively controls the PI3K pathway. Mol Cell Biol. 32(2012). pp. 1004-1016.
N = 0 - adenylyl cyclase inhibition. In cells transfected with C- siRNA. 9. E. Peverelli. E. Giardino. D. Treppiedi, E. Vitali, V. Cambiaghi. M. Locatelli et al. Filamin A (FLNA) plays an essential role in somatostatin receptor 2 (SST2)
C-siRNA FLNA siRNA BIM23120 inhibited forskolin-stimulated cAMP accumulation, while signaling and stabilization after agonist stimulation in human and rat somatotroph tumor cells. Endocrinology. 155(2014). pp. 2932-2941.
this effect was abolished in FLNA knockdown cells. Experiments 10. H. Uramoto, L.M. Akytirek. T. Hanagiri. A positive relationship between filamin and VEGF 1n patients with lung cancer. Anticancer Res. 30 (2010). pp. 3939-3944
were repeated at least 3 times and each determination was done in 11. K. Oberg. O. Casanovas, J.P. Castaiio, D. Chung. G. Delle Fave, P. Deneéfle et al. Molecular pathogenesis of neuroendocrine tumors: implications for current and

quadruplicate. Values represent mean =£SD. *=p<0.05 vs future therapeutic approaches. Clin Cancer Res. 19(2013). pp. 2842-2849.

corresponding basal. 12. K. Villaume, M. Blanc, G. Gouysse, T. Walter, C. Couderc, M. Nejjan et al. VEGF secretion by neuroendocrine tumor cells 1s inhibited by octreotide and by
inhibitors of the PI3K/AKT/mTOR pathway. Neuroendocrinology. 91(2010), pp. 268-278.

Poster | (@ WANIIS

Vo )

presented PYAPETRRPreR
at. DUBLIN, IRELAND
* 17th EUROPEAN CONGRESS OF ENDOCRINOLOGY

i3 :::;i‘ p o te r®. «COIM
e SPSS'U"U"""P



