[4/18/2008(Fri) 15:00~15:35/1° FL)]

Potential drug targets in the GPCR-Ga.;2/Ga,; signaling pathways

Sang Geon Kim
Innovative Drug Research Center for Metabolic and Inflammatory Diseases, College of

Pharmacy, Seoul National University

GPCRs are large families of cell surface receptors that transmit signals through
conformational changes upon ligand activation and an interaction with the
heterotrimeric G-proteins. GPCRs regulate the cell-signaling pathways and participate
in the regulation of physiological processes through the G-proteins defined by their o
subunits. A family of 20 G protein-coupled receptors (GPCRs) that provide a large class
of tractable drug targets for new anti-inflammatory drugs and, in certain instances, for
the treatment of the inflammatory indications such as atherosclerosis, rhinitis, asthma,
pulmonary disease and arthritis. In view of the important findings showing that
Goa2/Gauys regulate the various cellular processes such as actin-stress fiber formation,
neurite retraction, platelet aggregation, gene induction, and apoptosis, we became
interested in whether, after coupling to the activated GPCRs, the G-proteins and their
downstream molecules might be involved in the pathologic processes of chronic
inflammatory diseases (e.g., liver fibrosis). In this symposium, the possible link of the
G-proteins with the pathophysiology will be discussed with the aim of finding potential
new drug targets.
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G-protein coupled receptors (GPCRs)
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- Activation domain
- Selectivity relies on conformational change
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Phospholipids Growth
Growth factor Secretion
Neurotransmitter Neurotransmission
Odorant Smell
Tastes Taste
Hormone Metabolism
Chemoattractant Immune and inflammation

(Stephen et al. Neurosignal, 2003)
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General structure of GPCRs and receptor-ligand
interactions
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GPCR-G proteins: Signal transduction
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Functions of G-protein o-subunits family members
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{Milligan et al. Br J Pharmacol, 2006 ;Eric et al. J Allergy Clin Immunol, 2002)

Signal transduction of Go12/Gay,

e.g., LPA, S1P, Thrombin, Ligand
TXA, Endothelin i

=2

D909999990999999%
88588 558886888

79995999
$3588E885448488

£=
2

8=28
8nTe
o=
bioa

© ERKIMAPK . i
Actin stress fiber K[‘ Jng ~ Activation
formation . cell proliferation & fibroblast of PLC-2
Focal adhesion

~ differentiation -~ transformation
k ‘(,Kur'ose eif éf. Life Sci; V20‘0V3j Rlobo ‘e't e;l. 'Tr"em/yiys Phafmaco/ Syci,‘i()'OS)

_92_




GPCR-G protein as drug targets
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Goa,;,/Go,;-mediated signaling as potential drug targets

NATURE MEDICINE VOLUME 9 | NUMBER 11 | NOVEMBER 2003
nature,

. i i . medicine

(3 1s an essential mediator of platelet activation in

hemostasis and thrombosis

Anti-Platelet drugs

Alexandra Moers!, Bernhard Nieswandt?, Steffen Massberg?, Nina Wettschureck!, Sabine Griiner?,
Ildiko Konrad?, Valerie Schulte?, Barsom Aktas?, Marie-Pierre Gratacap'®, Melvin I Simon*,
Meinrad Gawaz® & Stefan Offermanns!

NATURE MEDICINE VOLUME 14 | NUMBER 1 | JANUARY 2008

Anti-hypertension drugs nature,, .

vP & medicine

G12-G3-LARG-mediated signaling in vascular smooth
muscle is required for salt-induced hypertension

Angela Wirth!, Zoltin Beny6'?7, Martina Lukasova'”, Barbara Leatgeb'®, Nina Wettschureck!,
Stefan Gorbey?, Petra (Sr>y', Béla Horviath!, Christiane Maser-Gluth!, Erich Greiner, Bjorn Lemmer?,
Giinther Schiitz?, J Silvio Gutkind® & Stefan Offermanns'
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Metabolic and inflammatory disease
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Chemokine receptors as drug targets for metabolic and
inflammatory disease

INFLAMMATORY DISEASES

Asthma
Chronic obstructive pulmonary disease (COPD)

Rheumatoid arthritis

METABOLIC DISORDERS

Atherosclerosis

INSULIN RESISTANCE
AND OBESITY-INDUCED DIABETES

Type 2 diabetes

MULTIPLE SCLEROSIS

Tabl: 3. Status of C kine-Receptor A in Develop @
Chemoki Trial Status and Sponsor
Receptor Clinicat Indication as of Winter 2005-2006
CCR1 Rheumatoid arthritis Phase 2, Pfizer
Phase 1, Mitlennium-Aventis
Muliiple sclerosis Phase 2, Berlex
CCR2 Rheurnatond arthritis Phase 2b, Millennium
Phase 1, AstraZeneca
Phase 1, Incyte
Type 2 diabetes Phase 1, Incyte
Multiple sclerosis Phase 2, Merck
Phase 1, Millernium
Phase 1, Incyte
CCR3 Altergic chimitis and Phase 2, Cambridge Antibody
asthms Technology
Phase 2, GlaxoSmithKline
CCRS HIV Phase 3, Pfizer
Phase 2, Schering-Plough
CCRY {nflammatory bowel Phase 2, ChemoCentryx
disease
CXCRL, CXCR2  Chronic obstructive Phase 1, GlaxoSmithKline
pulmonary disease
CXCR3 Psoriasis Phase 2, Tularik-Amgen
CXCR4 Stern-cell mobilzation Phase 3, AnorMED

(Charo et al., N Engl J Med., 2006; Paimqvist et al., Br J Pharmacol., 2007; Donneily et al., Trends Pharmacol Sci., 2006)

Chemokine receptor and Go.,,/Go.,;;-mediated signaling

The Ga, ;-Rho Signaling Axis Is Required for SDF-1-induced

Migration through CXCR4"

Raceived for publication, September 25, 2006 Published, JBC Papers in Press, October 20, 2006, DO 10.1074//bc V609062200

Wenfu Tan, Daniel Martin, and J. Silvio Gutkind'

From the Oral and Pharyngeal Cancer Branch, NIDCR, National institutes of Health, Department of Health and Human Services,

8ethesda, Maryland 20892-4330
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Cell migration

Knock down of Ga,; prevents the
activation of Rho and cell migration in

response to SOF-1 in Jurkat cells.




Ga,,/Go.;-mediated signaling as potential drug targets for
metabolic and inflammatory disease

GPCR ligands-induced
metabolic and inflammatory diseases

Vasocontractive/inflammatory
. GPCR ligands (LPA, 81P,
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disorder ATIHLETA
o TXA2 Vascular
smooth muscle
alteration ell proliferation
ATIL ET-1, 51P, LPA AT ET-1, TXAZ, -

N Thrombin, $1P, LPA
tnsulin resistance -
Lipolysis in adipocytes HSC actlvatlor.l
Inhibition of adipogenesi ECM acculmulation

Liver Fibrosis

Repeated
liver = |

inju L s
i Hepatocellular

Death (in thousands, 2002)
Cirrhosis Liver HBV HCV
cancer infection infection
South-east Asia 204 61 37 14
America 105 37 6 7
Worldwide 788 618 104 52
1,406 156
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FIBROGENESIS
PROGRESSION RESOLUTION

QUIESCENT HSC ACTIVATED HSC APOPTOTIC HSC
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CDAT . * Death receptor activation

HEPATQCYTES Factors favoring Survival: P
Withdrawal of survival factors:

KUPFFER'CELLS I « Cytokines/soluble factors

¢ Soluble factors Matrix

INFLAMMATOR « Matrix degradation

CELLS

TGFp1 in liver fibrosis

TGF31
Key fibrogenic mediator

Quiescent HSC Activated HSC
- HGF production -Shape change
- Accumulated in

perisinusoids

- o-SMA expression

- Induction of TGFp1

Collagen synthesis......;

Science & Medicine (S28)
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Pathophysiology of liver fibrogenesis
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Molecular Mediators for TGFB1 Regulation
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Proposed role of airway smooth muscle in asthma pathogenesis

Asthmatic mediators
{Cytokines, chemoldnas, growth factors, iipid bolites, GPCR ists, othor ir Y modi )

Airway smooth muscle
{Structural and functional modifications)

Hypercontractile Secretory Proliferative
{ncreased contraction {Cytukinas, Eigouanoids, (Hyperuophy,
Decreased relaxation Growih factors, MMPs) / Hyperplasia)

\ /
Airway Obstruction

(Deshpande et al., Cellular Signaling, 2006)
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