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Obesity, insulin, GPCRs and Cancer

Alncidence of obesity, metabolic syndrome, hypertension and
Type Il diabetes mellitus, characterized by insulin resistance
and compensatory hyperinsulinemia, is reaching alarming
rates in the developedworld -- 65% of adults in the US are
overweight (BMI > 25), 30% are obeseBMI> 30)

(Haffner SM, 2006 Am J Med; Flier JS, 2004 Cell; Muoio et al, 2006
Annu RevBiochem Calle etal, 2004 Nat RevCancer)

AA crosstalk betweeninsulin and angiotensin Il (ANG 11) in
the pathogenesisof cardiovascular and renal pathologies in
thesediseasess increasinglyrecognized

AANG Il, atypical G protein-coupledreceptor agonist, hasalso

beenimplicated in promoting insulin resistence
(SowersJR, 2004 Am J Physiol Heart Circ Physiot Aguilar et al, 2006
Drugs; Haffner SM, 2006 Am J Med; Hunyadyetal, 2006 Mol Endocrinol)



A Epidemiological studies have linked hyperinsulinemia
and Type Il diabeteswith increasedrisk for developinga
variety of clinically aggressivecancers, including

pancreatic ductal adenocarcinoma(Chari et al, 2005Gastroenterology
Huxley etal, 2005 Br J Cancer, Larssonetal, 2006 Am J Clin Nutr),

colon_ (Bowersetal, 2006 Am J Epidemiot Elwing etal, 2006 Am J
Gastroenterol Seowet al, 2006J Natl Cancerinst

prostate (Hammarstenetal, 2005 Eur J Cancer)

breastand endometrial (Renehanet. al. 2006 TrendsEndocrinol Metabol)

A Administration of ACE inhibitors protect againstvarious
CcancersS(Leveretal, 1998 Lancet Uemuraetal, 2005 Mol CancerTher)

A GPCRs have been implicated in autocrine/paracrine

stimulation of cancer cells (Rozengurt, 1986 Science Rozengurtetal, 1992
CancerRes Rozengurt, 2002 TrendsEndocrinol Metabol Rozengurt,J Cell Physiol2007)



G-Protein Coupled Receptors (GPCRS)
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GPCR agonists act as Potent Cellular Growth Factors

A Angiotensin
A Bombesin/GRP
A Bradykinin
A Cholecystokinin
A Endothelin
< A Galanin

A Gastrin
A Lysophosphatidic acid (LPA)
A Neuropeptide Y
A Neurotensin
Gy \A Vasopressin

M
(reviewed by Rozengurt E; Trends Endocrinol Metab, 2002)




Insulin potentiates DNA synthesis induced
by GPCR agonists in Swiss 3T3 cells

Bombesin Vasopressin

Proc. Natl. Acad. Sci. USA 80 (1983) 2937 B rad y kinin 1985 Cell Biology: Rozengurt et dl.
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GPCR Agonist
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Ca?*signaling provides a
functional assay for Gqg-coupled
receptors

Ca?*




GPCR-induced [Ca?'], responses in pancreatic cancer cell lines

_ HPAF- | Capan- | Capan- | AsPc- | Panc-1 | MiaPaCa | Panc BxPc- | Panc Panc
Agonist I 2 1 1 -2 02-03 3 02-13 | 03-27
Neurotensin ++ ++ ++ ++ ++ ++ - - - +/-
Bombesin/ ++ + - ++ - - + + ++ +
GRP
Bradykinin + ++ ++ + - - ++ ++ ++ ++
CCK + + nd - + - - + 2 -
LPA ++ ++ ++ + ++ + + ++ ++ +
Angiotensin ++ ++ ++ - - - - + ++ -
Vasopressin ++ - - - + - - + - -

- indicates no [Ca?*]; response;

+ weak response (<200nM);

++ strong response (>200nM)




GPCR Agonist
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OBJECTIVE:

ldentify crosstalk
mechanisms between
Insulin and GPCR signaling
In human ductal pancreatic
cancer cells



Insulin potentiates C&* signhaling induced

by bradykinin (BK) in BxPc -3 cells
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DCa?*( nM)

Insulin potentiates C&* sighaling by GPCR
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Insulin potentiates GPCRinduced Cé&* signaling in a
dosedependent manner
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Calcium Fluorescence
Pancl

Basal Neurotensin 10 nM

Ryder NM, Guha S, Hines OJ, Reber HA and Rozengurt EJournal of Cellular Physiology186:53
64 (2001)



