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Welcome Message

It i= bath & pleasure and honor for us, as Onganizers of his 151 Scientific Meeting
of the Asia-Pacific Disbeles and Obesity Study Group, to extend a warm welcome
to all participants towhat is sure 1o be an extremely important and stimulating
meeting. As vou are all aware, the incidence of diabates s growing nto apidemic
proportions throughout the wordd, Previously seen more as a disease of developad
Western countries, this is no longer the casa. [t is ganing in prevakencs throughout
Agia and conslitules a huge health risk both at the individual, national and
international keval. It is thorafore extremaly tirmely that this 15t Scientific Meeting
is being hedd. With a faculty including the most influential researchers and
physicians at the forefront of diabetes and obesity research, we are all sure to
updale cur knowledge in this field, Most importantly this meeting will we believe
highlight thir bigh quality of this emearging research discipiine in our region. We
beqgin with an Insiructional Lecture detailing the role of insulin signaling and
adipokines in diabetes, and then move to a wide range of summaries outlining
groundbreaking research occurring at the forefront of the diabetes fiald,
Researchers from Japan, Australia, USA, Korea, China, Hong Kong, Singapore
and New Zealand will help iluminate this area, and help us plan necessary future
directions for ongoing research aimed at preventing and treating this disease.
W irvite all participants to sit back, relax and take the opportunity of learming
from these eminent specialsls and 1o gel to know researchers with like interasts
in the Asia Pacific region.

David E James, BSc, PhD Masato Kasuga, MD, PhD
Prodessor ard Direclor Profassor and Chairman

Ceabeles & Obesty Pesearch Program Dept. of Diabebes, Digestive & Kidney Diseases
Garvan lngtbube of Madical Reseaech Koba Universily Medical School

Sy, Auisiraka Kb, Japan
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® ORGANIZED BY
Organizing Committee of Asia-Pacific Diabetes and Obesity Study Group

@ SPONSORED BY
Takeda Pharmaceutical Company Limited

@ LANGUAGE
English is the working language of the meeting.

@ ATTIRE
Business casual attire is appropniate for all functions.

® NAME BADGE
You are requested to wear a name badge at all functions,

@ SCIENTIFIC SESSIONS

® Oral Presentation
1. & 10-min presentation is allotted to each speaker followed by 5-minute O& A session.
2. You are requestad to come to the Slide Reception at latest 30 minutes prior to your session,

® Poster Presantation

1. ¥ou are requested to mantle a poster between 14:00-16:00 on August 20 and dismantle it
after the reception.

2. Remaining posters will be taken away by the secretariat,




PROGRAM

Saturday, August 20

17:00

@ Opening Remarks
David James, Australia

17:15-17:55 @ Session 1: Instructional Lecture

17:55-18:00

chair:

David James, Ausfralia

Insulin signaling, adipokines and diabetes mellitus

Break

Masato Kasuga, Japan

18:00-19:45

@ Session 2: Oral Presentation

co-chairs:

Jae Bum Kim, Korea

Tao Xu, China

<10min presentation + Smin (&A session eachs>

[Oral 2-1)

[Oral 2-2]

[Oral 2-3]

[Oral 2-4]

[Oral 2-5]

[Oral 2-6]

[Oral 2-7]

GRKZ2 madiates andothelin-1-induced insulin resistance via the inhibition of
both Gog11 and IRS-1 pathways in 3T3-L1 adipocytes

lsao Usui, Japan
Owerexpressed GEPD in adipocyles mediates lpid dysregulation and insulin
resistance in obesity

Jae Bum Kim, Koreg
Cide proteina, metabolic netwark and obesity

Peng Li, Hong Kong
Regulation of insulin signaling by protein tyrosine phosphatases

Tony Tiganis, Australa
Insulin stimulated glucose transporter translocation and membrane lipid
microdomains

Kan Liao, China
P-Rex1 enhances insulin-mediated Pl-3-kinase-dependent GLUT4
translocation and plasma membrane fusion in 3T3L1 adipocytes

Christina Mitchell, Australia
TIRF imaging analysis of the dynamic motion of insulin granules by
anfidiabatic agents

Shinya Nagamatsu, Japan
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20:00-23:00 @ Welcoming Reception and Poster Discussion
<Poster viewing with an apen and free discussion will be held during the welcoming

FeCEoionT, »
[P-1] Identification of resistin promoter SNP-420 as a type 2 diabetes susceaptibility
gene
Haruhiko Osawa, Japan
[P-2] Therapeutic role of PPAR Yy in type Il diabetes and diabetic nephropathy
Youfei Guan, China
[P - 3] A purine analogue kinase inhibitor, CK59, reveals a role for CaMKIl in insulin-
stimulated glucose transport

Lance Macaulay, Australia

[P - 4] MCP-1 links obasity to insulin resistance
Yoshikazu Tamori, Japan
[P-5] Protein phosphatase 2A activation is essential for protein-tyrosine
phosphatase 1B-inducad sterol requlatory element-binding protein-1 gene
expression
Hiroshi Maegawa, Japan
[P-6] Glucose-stimulated upregulation of GLUTZ2 gene is mediated by SREBP-1c
in the hapatocytas
Yong-Ho Ahn, Komaa
[F-T7] Cluantitatively investigating the agonist/antagonist ligand-binding regulation
against PPARy/RXRa haterodimerization
Xu Shen, China
[P-8] Hyperglycaemia-driven pathogenic abnormality of copper homeostasis in
diabetes and its revarsibility by selective chelation: implications for the origins
of the cardiovascular complications

Garth JS§ Cooper, New Jealand
[P-9] Adipocyte/macrophage fatty acid binding proteins controlling metabolic
syndrome
Kazuhisa Maeda, Japan
[P-10] Depletion of miDNA and impaired glucose utilization
Wan Lee, Kovea
[P-11] Ciliary neurotrophic factor reverses skeletal muscle insulin resistance
associated with high fat fed diets by activating AMPE
Mark A Febbraio, Australia
[P-12]  1A-2P is a key molecula for ghrelin's inhibitory effect on insulin secretion
Asako Doi, Japan
[P-13] AMP-activated protein kinase (AMPK) B2 subunit is required for stimulation
of glucose uptake in skalatal muscla
Bruce E Kemp, Ausiralia

[P-14] Genetic variation in PSARL is associated with plasma insulin concentration
Ken Walder, Australa




Sunday, August 21

07:30-08:00 @ Morning Session
sponsored by Takeda Pharmaceutical Company Limited

08:00-08:50 @ Session 3: Invited Lecture

t:h:u'r: David James, Australia

Adiponectin and its paralogs: regulation, receptors and signal fransduction
Harvey F. Lodish, LS4

08:50-09:00 Break

09:00-10:30 .Eﬂﬁﬁlm 4 ﬂl‘ﬂl Prﬂsentatinn

co-chairs:  Garth JS E:cuplar New Zealand
Takashi Kadowaki, Japan

<10min presentation + Smin Q&A session each>

[Oral 4-1] Pathophysiological roles of adiponection receptors AdipoRs
Toshimasa Yamauchi, Japan
[Oral 4-2] Angiopoietin-like protain 4: a novel adipokine with insulin-sensitizing and
anti-proliferative actions
Karen SL Lam, Hong Kong
[Oral 4-3] Interleukin-18 enhances insulin sensitivity through PI3K Akt pathway in
AT3-L1 adipocytes
Xiaoying Li, China
[Oral 4-4] Central resistance to leptin during pregnancy is associated with leptin

receptor down regulation and suppression of leptin-induced phosphoryation
of STAT3 in the ventromedial hypothalamus

David R. Grattan, New Zealand

[Oral 4-5] Melanccortin paplides, appetite and body weight regulation
Kathleen Mountjoy, New Zealand

[Oral 4-6] c-Cbl deficient mice are protected against dietany-induced obesity and insulin
resistance
Gregory J Cooney, Australa

10:30-10:45 Broak
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10:45-11:45 @ Eﬁsiun 5: Oral Presentation

11:45-12:45

-::-u::halr-.'_-'.

Mmk Fabbraio, Australa
Susumu Seino, Japan

[Oral 5-1]

[Oral 5-2]

[Oral 5-3]

[Oral 5-4]

A-to-| editing of GIuR-B RNA in mouse pancreatic islets under metabolic
Slress

Yong Liu, China
Impaired insulin release and increased susceptibility to diabetes in the mice
with p-cell-specific disruption of VEGF-A gene

Hirotaka Watada, Japan
Molecular mechanisms underlying pancreatic B-cell loss in a murine model
of wolfram syndroma

Hisamitsu Ishihara, Japan

GZenome-wide screening for genes that regulate cellular dynamics of lipid
bodies in the budding yeast Saccharomyces ceravisiaa

Hongyuan Yang, Singapore

Lunch (photo sessicn)

12:45-14:30

l Session 6: Oral Presentation

Kan Liao, China
Bruce Kemp, Ausfraliz

[Oral 6-2]

[Oral 6-3]

[Oral 6-4]

[Oral 6-5]

[Qral 6-6]

AMP-activated protein kinase [AMPK) agonist 5'-phosphoribosyl-d-
carboxamida-5-amincimidazole (AICAR) reversad tha glucolipotoxicity
induced beta-cell dysfunction through suppression of PGC-1 (PPAR-gamma-
coactivator-1) overexpression
Kun-Ho Yoon, Korea
Granuphilin melecularly docks insulin granules to the fusion machinery
Tetsuro lzumi, Japan
Mew insights into adipogenesis: Novel targets for trealment of obesity
Jon Whitehead, Australa
The anti-obesity effect of adipose Gas protein
Ying Hue Lee, Tamwan
DOGCZb requlates GLUT4 vesicle fusion in 3T3-L1 adipocytes
Masahiro Emoto, Japan

Human evidence that genes involved in oxidative phosphorylation are
up-regulated in type 2 diabetic lver

Toshinari Takamura, Japan




[Oral 6-T] |d2: A new player in gluccse mediated gene regulation mechanisms
Peter Shepherd, New Zealand

[Oral 6-8] Dissecting the steps of GLUTA4 trafficking and identifying the site of insulin
action

Tao Xu, China

14:30 @® Closing Remarks
Takashi Kadowaki, Japan

14:40 @ adjourned
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Harvey F. Lodish, Ph.D.

AMember Whitehead institute for Biomedical Research and Professor of Biology and
Professor of Bioengineening, Massachusetts Institure of Technology, Cambridge. MA

Cr, Lodish recetved his A.B. degres Summa Cum Laude and with Highest Honoes in Chemistry and Mathematics, from
Kanyon Colege in 1862, and his Ph.D, degres in ganetics with [, Nodon Zindger Wom the Fockalelar Linkersity in 1966,
Feliowing two years of postdocional esearch at the MUR.C. Laboratory of Molecular Biology with Dre, Sydney Brenner
andd Francis Crick, he joined thi faculty of (he MIT Department of Biology. He was promolad 1o Pralessor in 1976, and in
1983 was apponed Member of the new Whitehead Inssiule for Biomescal Resoarch,

Initially, his work focused on transiationsl control of prodein synthesis, and on regulation of gene expression during
diffarenfiation of the cellular sime mold. Baginning in 1873, his laboratony has concentrated on the blogenesis, structur,
and function of several important secretad and plasma membrane gycoproleing. He defined the blosynihesls and
maturation of the vesicular stomalilis vinug giycoprobein, identifed e intracelular organedes that medate eoycing of the
asialoglycoprolein and transferrin recaplors, and clarified th rede of pH changes in delivery of iron to cells and recysing
of B transfemin receplon. Mone recenthy, his group has elucdatod Sheps indolging and olgomenzation of several probeing
within the endoplasmic mticulum, shown that exit of newly-made peateins from this organalie requines that thiy b
property ioided, and developed probes for measurement of ha redox stale within the endoplasmic reticulum.

His group was the first o clone and sequence mAMNAS encoding a mammakan glucose ranspon proteln, an anion
exchanae profein, a transporter for fres fatty acids, the hepatic asitloglyoopelon reoeplons, intestinal SUCRSe-Somaltass,
the arythropoiatin receptor, the calcitonin and endothiin eceptons, two subunits of the TGFE receptor, and saveral
adipocyte- spacific probeins including adiponactin (lormeny Acrpalh. These have been used to define the struciure,
biosynthesis, and callular functions of these and reated proteins and 10 identity and characienze related genes that
encode proteing of related physiclogical functions.

Currant afforts of his group locus on:

1)  The erythropoietin receplor = understanding how it prevents apoptosis and
controls profiferation and differentiation of enythrold progenitor cellg.

2 Hematopoiglic slem cells = characterizing new marker cell swigce probeins
and new growth factors for their expansion in cullure

3 A tamiy of fatty acid fransport proteing - understanding ther phvsiclogicel
funec o and Thes invohment in enengy homeostass

4] Adiponecting 8 new adipocyie = produced hormons that potently enhances
ghuecose and falty acid meslabolism by muscle, and a tamily of adiponeciin
hormologs,

8 Understanding the role of micrs RNAS in reguiating hemalopoless and fat and
mnusche call devedopmient and metakbolism

Or, Lodizh was on the Editorial Board of the Proceedings ol the Mational Academy of Sciences from 1985 to 1089 and on
the Board of Reviewing Edilors of Science from 1391 through 1999, He was Editor of Molecular and Cellular Biclogy from
1981 to 188" and ha has bean on the editonal boands of a numbers of jpumals, incduding (ha Jowmnal of Cal Bology, tha
Joiamal of Biological Chemimtng, and Muckss Ackdn Research. Or. Lodish has sersed on advisory panats ior the MIH, MEF,
and American Cancer Society, and on the advsory boands of saveral institutions, including the Biozentrum of the Universily
of Blaske, the European Molecular Biology Laboratory in Heidelberg, the Center for Molecular Bickogy Heidalbeng (ZMBH)
in Germany, and the FEW Scholars: Program in Biomedical Scencas. He i cumently & member of the Board of Trustees
of Kenyon Colege and of the Massachusatts Eye and Ear infrmang He was chair of the: advisory boand of the Divsion of
Basic Sciences ol the Fred Hutchinson Cancer Center and |s currenity Char of the Advisony Board of Childnen's Hospital,
Baoston. He also serves on the advisory boands of the Cleveland Clnic Lemer Reseanch Institute, the Life Sciences
Institutie of the Linheersity of Michigan, and the Califomia Institule of Technology Devislon of Biology.

He is the lead author of the texthook Molecwar Cel Biology. The filth adilion was published in 2003 and the book has
nean transiabed into six languagess.

Durirg 1w 2004 calenciar yesar Dx. Lodish served s President of the Amesican Socety bor Cedl Biclogy.

Dr. Lodcksh i3 & Member of tha Mational Acadomy of Sciances, a Fellow of the American Association for the Advancameani
of Scaencn, a Felow of the American Acadermy of Arts and Sciences, and a Fellow of the Amencan Acadamy of Micobiology.
Ha i also an Associate (Forsgn) Membes of the Eunopsan Molaculer Baology Onganization, U Lodsh recehed & MEH]
award Trom The National instiite of Diabetes and Digestive and Kidney Diseases, He s also a ecipient of a Guggenheim
Fedloweship, an honorary 0.5c. trom Kemyon, and the Stadie Awerd from the Amercan Diabetes Association.

D, Lodish was a foundar and scentifc advisony board mamber of Génayme, Inc., Amis Pharmacauticals, inc, and Milannium
Pramacauticats, Int. He serves on the Scientific Advisory Board for the Eisal Research instituta, snd presiously sarved
on the Sclentific Advisory Board of Astra and then Astrafeneca Phamaceulicals,

10
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Adiponectin and its paralogs: regulation, receptors and signal transduction
Harvey F. Lodish, Christopher Hug, Guang W. Wong

Whilehead Inslitute for Biomedical Research

Department of Biclogy, Massachusetts Institute of Technology

Wea used an expression cloning sirategy to identify T- cadherin as a receplor for hexameric and high
molecular weight forms of adiponectin, T-cadhedin is highly expressed in the vasculature, where It Is
predominantly found in endothelial and smooth muscle cells in the blood vessel intima. T-cadherin is
allached lo the membrane via a GPI anchar al the C-lerminus. Our recent studies indicale thal it is the
major adiponectin binding protein in the body, as delelion of T-cadherin resulls in a many-fold increase in
the level of high molecular weight adiponectin in the circulation. T- cadherin is upregulaled following
vascular injury and we hypothesize that, by binding to adiponectin, i@ plays a role in atherosclerosis
FrOgression.

Last year we used multiple genomic approaches 1o identify a family of seven highly conserved human and
mouse proleins homokgous in sequence and presumed structune o adiponecting, designated as ClgTHF-
a [elated proteins (CTRP)-1 to 7. Expression of CTRP1, 2, and 7 mRAMAs, liko thal of adiponectin, is highar
in adipase lissue thal in any other lissue lested. Like that of adiponectin, expression of CTRAP1, 2, and 7
mAMNAS in 3T3- L1 adipocytes is upregulaled by Ireatmant with a thiazolidinedsone agonist of PPAR-y,
CTRP2 iz the closes! paralog of adiponectin; our dala show thal CTRPZ is structurally homologous fo
adiponactin in that both form higher erdor struclures ncluding trimers and hexamers, Moreover, STRP, 2,
and 7 are functionally homologous 1o adiponectin in their ability 1o activate the key metabolic sensor AMP-
aclivaled profein kinase (AMPE]} in muscle and lung cells. Similar 1o adiponectin, trealment of C2C12
myotubes with CTRPZ resulted in increased accumulation of glycogen and enhanced oxidation of long
chain lalty acids, the latter due to phosphorylation of Acetyl CoA Carboxylase (ACC) by AMPEK. Taken
together, these resulls suggest significaml metabolic functions for CTAP1, 2, and 7, but the natural langet
cells of these hormones and the functions they conlrol are nol known. Howaver, this discovery of a family of
adiponeclin paralogs has implications for understanding the control of energy homeostasis and could
provide new largets for pharmacologic intervention in metabolic diseases such as diabetes and obesity.

11
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GRK2 mediates endothelin-1-induced insulin resistance via the inhibition of both
2-1  Gaq/1 and IRS-1 pathways in 3T3-L1 adipocytes

Isao Usui, Takeshi Imamura, Ken Ishizuka, Yukike Kanatani, Shiho Fujisaka,

Masashi Kobayashi

First Departmeant of Medicine, Toyama Medical and Pramaceitical University

GAKs regulate seven ransmembrane receptors (TTMAS) by phosphorylating agonist-activaled TTMRs.
Recently, we have reporied that GRKZ can function as a negalive regulator of insulin action.  We have
also reporied thal chronic endolhelin-1 (ET-1) treatment keads to heteralogous desensitization of insulin
gignaling. In this study, we have investigated the role of GRK2 in chronic ET-1-induced insulin
rasistance in 3T3-L1 adipocytes, Insulin-induced GLUTA translocation was inhibited by pretreatment
with ET-1 far 24 h, and this inhibitory effect was rescued by microinjection of anbi-GRK2 anlibedy or
GRK2 siRMNA.  Adenovirus-mediated overexpression of either wild type (WT)- or kinase-deficient
(KD)-GRKZ inhibited Gag/11 signaling. ET-1 treatment caused serine phosphorylation and degradation
of IRS-1. Owerexpression of KD-GRE2, but not WT-GRK2, inhibited ET-1-induced serine 612
phosphorylation of 1IRS-1 and restored activalion of this pathway. Taken logether, GRKZ mediates
ET-1-induced insulin resistance by both inhibiting Gog/11 activation in its kinase activity-independent
manner and inducing IRS-1 serine phosphorylation and degradation,

2 2 Overexpressed GE6PD in Adipocytes Mediates Lipid Dysregulation and Insulin
- Resistance in Obesity
Jiyoung Park, Ho Kyung Bho, Kang Ho Kim, Sung Sik Choe, Yun Sok Lee,

Jae Bum Kim
Department of Biclogical Scences, Saoul Mational University

Glucose-6-phosphale dehydrogenase (GEPD) produces cellular NADPH, which is required for the
biosynthesis of falty acids and cholesterol, Although GEPD is required for lipogenesis, it is poorly
understood whether GEPD in adipocyles is involved in energy homeostasis such as lpid and glucose
melabolism. Here, we report that GEPD plays a role in adipogenesis and its increase is lighlly associated
with the dysrequlation of lipid metabolism and insulin resistance in obesity. We observed that the
enzymalic activity and expression levals of GEPD wera significantly alevatad in while adipose lissues of
obese models including db'db, ob/ob and diet induced obesity (DIO) mice. In 3T3-L1 cells, GEPD
overexpression stimulated the expression of most adipocyte marker genes and elevaled the levels of
cellular free falty acids (FFAs), triglyceride (TG) and FFA release. Consistently, GGPD knockdown via
small interfering ANA (siANA) attenuated adipocyte differentiation wilh less lipid droplet accumulation.
Surprisingly, the expression of cerlain adipocylokines such as TNFa and resistin was increased while
Ihal of adiponectin was decreased in GEPD overaxpressed adipocyles, In accordance with these results,
overaxpression of GEPD impaired insulin signaling and suppressed insulin dependent glucose uplake in
adipocytes, Taken together, these data strongly suggest thal aberrant increase of GEPD in obese and/or
diabetic subjects would aller lipid metabolism and adipocylokine expression, thereby resulting in failure
of lipsd homeostasis and insulin resistancs in adipocyles.
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2_3 Cide proteins, metabolic network and obesity

Peng Li
Departrment of Bialogy, Hong Kong Uiniversity of Science and Technology

Obesity has become the most prevalent chronic disorder that affects large population in the world,
Obesity is due largely 1o the mbalance between energy intake and expenditure, Adipose lissues
including brown adipose tissue (BAT) and white adipose tissua (WAT) play crucial roles in maintaining
energy homeostasis. While WAT stores energy in the form of triglycerides; BAT increases energy
expendilure through thermegenesis. Cide proteins including Cidea, Cideb and Fsp27, are expressed at
high levels in BAT, liver and WAT, respectively, Cidea™ mice exhibil increased lipolysis in BAT and are
resistant 10 high fal diet induced obesity and diabetes. Our recent data suggest that Cideb and Fsp27
also play important roles in the development of obesity by regulating various metabolic pathways in lver

and WAT. The melecular mechanism of Cide proteing in regulating metabolic network and obesity will be
discussed.

2.4 Regulation of insulin signaling by protein tyrosine phosphatases
- Tony Tiganis
Department of Biochemisiry and Molecular Biology, Monash University, Victoria 3800, Australia

Type 2 diabates mellitus has reached epidemic proporions afflicting roughly 6% of the adull population
in Western society. Allhough the underlying genelic causes and the associated pathological symptoms
are heterogenows, a common feature is high bleod glucose due to peripheral insulin resistance. The
malecular basis of insulin resistance is thought to be altributable 1o defects in insulin receptor (IR)
signalling. The IR is a prolein tyrosine kinase thal phosphondales tsell and downstream protein
substrales on Iyrosing in response 10 insulin,  Prolein tyrosine phosphatases (PTPs) that
dephosphorylate the IR and its subsirates might be imporiant targets for therapeutic inlenventicn in type
2 diabetes; inhibition of specific PTPs may allow for enhanced insulin-induced signalling 1o allevialo
insulin resistance. For gsuch a strategy o succeed i is important 1o understand which PTPs are the
relevant regulators of insulin signalling. PTP1B is a physiclogical regulator of IR activalion and glucose
homegstasis and a validated therapeutic largel for the freatment of lype 2 diabeles. Recently we
identified the phosphatase TCPTP as ancither important negative regulalor of insulin signaliing. We
now show that FTP1B and TCPTP can act in the same cell 1o regulate IR phosphondation. We
demaonstrale that PTP18 and TCPTP can act in unison 1o control the intensity and duration of IR
activation to regulate both common and distinct insulin signaling pathways, These studies and olhers
adldressing the spalistemporal control of IR activation and signalling will be presented,
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Insulin stimulated glucose transporter translocation and membrane lipid
2 -5 microdomains
Kan Liag, Taichang Yuan, Shangyu Hong
Institute of Biochamistry and Call Biclogy, Shanghal Institutes for Biological Sciences, Chinese
Acadamy of Scences

Caveolas and lipid rafts, as two sublypes of plasma membrane lipkd microdomains, are morphologically
distincl membrane slructures, bul share the similar lipid composition of enriched cholesterol and
sphingolipids. They play important robe in many cellular functions, such as transmembrang signal
transduction, membrane iranslocation, etc. Insulin stimulaled glucose uptake in adipocytes involves two
imporant sleps: the receplor ransmembrang signaling and glucose transporter (Glut-4) transiocation, It
has besn postulated thal plasma membrane lipidd microdomains play an important role in insulin
stimulated glucose uplake. However, it is not clear whether caveolae and non-caveolar lipid rafts play the
similar funclion or not. Using RMAI interference, 3T3-L1 adipocytes without caveolae were generated.
Thus, non-caveclar lipid rafts wera the only membrane lipid microdomain structure in these cells. When
stimulated with insulin, the glucose uptake in these RNAI adipocyles were stimulated to the same extend
as the wikd type adipocyles, Wilhoul caveolag, the glucose fransporter could still be translocaled into
plasma membrane and into the lpid microdomains. Further analysis suggested that caveolas were
invalved in the recyeling of glucose transpories rom the plasma membrane,

P-Rex1 enhances insulin-mediated Pl-3-kinase-dependent GLUT4 translocation and
2 "El plasma membrane fusion in 3T3L1 adipocytes

Christina A, Mitchell, Demis Balamatsias, Absormn Sriritana, Joanne E. Waters,

Anne Kong

Department of Biochemisiry and Molecular Biology, Monash Uinivarsity, Clayton, Viclona, 3800,
Australa

Actin cyloskeletal remodeling is required for insulin-stimulated rafficking of the glucose transporier
GLUT4 to the plasma membrana, although the molecular mechanisms by which this ocours remain
incompletely defined.  Both phosphoinositide 3-kinase (Pl 3-kinase) dependent and independent
mechanizsms have been suggested to play a role.  The novel RacGEF, P-Rex1, is synergisiically
activalisd by the Gjly subunit of hoterotimeric G-proleins and the phosphoinositidea 3-kinase signalling
molecule phosphalidylinosilol-(3,4,5) trisphosphate (Pidins(3,4,5)P3) promoling Rac aclivation, in
neutrophils.  P-Rex1 conlaing M-lerminal De-homolegy [DH) and plecksirin-homology (PH) domains
which are found in the majorily ol RacGEFs and a C-lesminal domain homolegous 1o Type | incsitol
4-phosphatase, however, P-Rex1 does not exhibit polyphosphoinositide phosphatase  activity.
Immiunabiol analysis using affinity-puritied anti-P-Rex1 anfibodies demonsiraled P-Rext s expressed in
the cylosol diferentialed 3T3-L1 adipocyles.  Owverexpression of HA-P-Rex1 induced extensive
membrane rufiling and aclin rearrangament, in bolh quigscent and insulin-stimulated 3T3-L1 adipocytes
and Increased insulin-dependent GFP-GLUTY Iranslocation to the plasma membrane In a
dose-dependent manner [>2.0 fold increase at 1 nM and 10 nM, and 1.5 fold at 100 nM Insulin p<0.01)
dependent on Pl3-kinase activity, Gylochalasin D and Latrunculin A treatment also significantly
reduced P-Rexi-mediated GFP-GLUT4A transkocation, indicating that the P-Rexi-induced phenolype
was dependent on rearrangement of e actin cytoskelelon. P-Rex1 eclopic expression promated a
=25 fold (p<0.01} increase in insulin-stimulated fusion of exofacial mye-GLUT4-GFP with the plasma
maembrana, while P-Rex1 mutants lacking the DH domain acted as a dominant negative mutant inhibiting
insulin-stimulaled GFP-GLUTY franslocation (=50% inhibition at 1 nM and 100 nM insulin, p<0.05). By
contrast, C-terminal 4-phesphatase domain deletion mutants had no effect on GFP-GLUTY plasma
membrane translocalion,  Interestingly, expression of mutant P-Rex1 which contained the C-terminal
4-phosphalase domain and central domain, bul lacked the N-terminal DHPHDER/DERFDEI/FDE
domains, also inhibited insulin-stimulated GFP-GLUTY ranslocation (=50% inhibition al 10k and 100
nM insulin, p<0.05). Collectively, this study has idenlilied P-Rex1 as a novel Pl-3-kinase effector that
promotes GLUTA translocation and fusion with the plasma membrane via induclion aof actin remodeling
necessary o facilitate GLUTH vesicle exocytosis.
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2_? TIRF imaging analysis of the dynamic motion of insulin granules by antidiabetic agents

Shinya Nagamatsu, M. Ohara-Imaizumi
Dapariment of Biochemisiry, Kyonin Uinhversity School of Medicine, Tokyo 181-8611, Japan

Glinide and sulphonylurea evoke the rapid insulin release, howaever, it is stll incomplately understood
how Ihese antidiabelic agents act on the insulin granule motion.  Total internal reflection fluorescence
(TIRF) microscopy imaging analysis is a powerful toel lo determine the dynamic molion of insulin
granules near the plasma membrang within 100 nm. In the present study, we utilized TIRFM o analyze
the action of these agents on real-time insulin granule motien in live primary bata cells. The fusion in
response 1o these agents originated from newcomer granules, on the olher hand, the tolal number of
insulim granules docked on the plasma membrane was nearly consiant. In order lo examine the
relalignship batween mitiglinide action and K channel aclivity, rat bela cells wera exposad o S0uM
diazoaide, then stimulated by 500nM mitiglinda. TIRF data showad thal mitiglinide caused many fusion
events, bul 22 mM glucose did not {fusion events: 27.6 £ 4.30 vs. 204 = 1.00 in 0-4min, p<0.0001).
Diabelic GK (Golo-Kakizaki ral) betacells showed a marked reduction of fusien from previously docked
granules stimulated by 22 mM glucose during the first phase, howewver, these agents evoked the rapid
fusion from newcomers (fusion events: 41.9 + 7.00 (500 nM mitiglinide) vs. 10.4 + 1.54 (22mM glucosa)
in O-dmin, p=0,001}. Thus, Ihese anlidiabetic agenis primary aclivale the prompt fusion from
newcomer granules, in particular, mitighinide may act on molecules other than sulphonylurea receptor,
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Pathophysiological roles of adiponectin receptors AdipoRs

4-1 Toshimasa Yamauchi, Yusuke Hada, Naoto Kubota, Kazuo Hara, Kohjiro Ueki,
Kazuyuki Tobe, Takashi Kadowaki
Department of Metabolic Dissases, Graduate School of Medicine, University of Tokyo

Adiponectin/Acrp30 is a hormone secrefed by adipocytes that acls as an anlidiabelic and
anti-atherogenic adipokine, We reported that AdipoR1/R2 serve as receptors for adiponectin and
mediate Increased fatty-acid oxidation and glucose uplake by adipenectin. Moreover, obesily was
associated with decreased plasma adiponectin levels as well as decreased expression levels of
AdipoR1/R2, the latler reduced adiponectin sensitivity, both of which finally lead to insulin resistance.  In
this study, 1o clasify the physiological and pathophysiological roles of AdipoRs In vivo, we studied the
effects of adenovirus-mediated upregualion or downragulation of AdipoR1 In the mice Bver. Here we
show thal adenovirus-mediated expression of AdipoR1 in the liver of divdb mice resulted in decreased
blood glucose levels, improved glucose tolerance, increased adiponectin sensitivity such as increased
activation of AMP kinase by adiponectin, decreased molecules involved in ghliconeogenesis and
increased fally-acid oxidation. ©On the contrary lo the upregulation of AdipoR1 in the liver,
adenovirus-medialed suppression of AdipoR1 by 40% resulted in Increased exprossion levels of
molecules involved in gluconeogenesis and increased fasted plasma glucose levels.  Interestingly,
suppression of AdipoR1 by approximately 40% resulled in upregulation of AdipoR2 by approximately
2-fold in the lver, which was associated with increased expression of PPARa largel genes such as ACO.
These data raised the possibility that AdipoR1 may be more tightly linked to activation of AMP kinase
pathway, while AdipoR2 may be more tightly linked lo activation of PPAR: palhway.

Angiopoietin-like protein 4: a novel adipokine with insulin-sensitizing and anti-
4'2 proliferative actions
Karen SL Lam, Aimin Xu, MC Lam, JY Xu, KW Chen, YH Yan, AWK Tso, WS Chow
Department of Medicing, the Universily of Hong Kong

Angiopoietin-like prolein 4 (ANGPTLA) is a circulating protein predominantly produced in adipose tissus
and the lver. ls expression in humans and rodents is increased by PPAR agonists used in the treatment
of diabetes and dyslipidemia. Qur recenl siudies have provided evidence that It is a blood-bormna
hormone  with  insulin-sensitizing and  anti-profiferative  properies. We have shown that
adenovirus-mediated increased expression of ANGPTLA can reduce blood glucose and improve glucose
lolerance in G577 mice, but induces transient hyperlipidemia, fatty liver and hepatomegaly. In db/db
diabatic mice, ANGPTLA treatment normalizes hyperglycemia and reduces hypernsulinemia. Ex vivo
sludies on primary ral fiver cells show that it reduces hepatic glucese production and enhances
insulin-mediated inhibition of gluconeogenesis. Using an in-house human ELISA assay, we have found
that ANGPTL4 levels are reduced in type 2 diabetic patients and Increased by rosiglitazone. Serum
ANGPTLS levels are inversely refated to fasting blood glucose and HOMA-IR, suggesting that this
hormone is also involved in glucose metabolism in humans. On the other hand, no significant correlation
is found between serum ANGPTLA and circulating lipid levels. ANGPTLA is cleaved into C-lerminal and
N-terminal ragmenis, probably prior to fis secretion into the circulation. Both N-terminus and C-lerminus
of AMGPTL4 form oligomers., Functional studies on human umbilical vascular endothelial cells
demonsirale thal the C-lerminus of ANGPTL4, but not its M-lerminus, inhibits bFGF-induced cell
profiferation, as judged by the thymidine incorporation assay. Genetic analysis of the ANGPFTL4 gane
has revealed four novel polymorphisms in Chinese. Association studies using plasma and DNA samplas
and clinical database from cross-sactional and prospective population-based studies are in progress 1o
investigate the role of ANMGPTLS in the predisposilion 1o diabates and carotid atherosclerosis,
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4 Interleukin-18 enhances insulin sensitivity through PI3K/Akt pathway in 3T3-L1
—3 adipocytes
Aaoying Li, Yisheng Yang, Jun Yang, Jie Hong, Weigiong Gu, Yifei Zhang, Guang Ning

Department of Endocrinology and Metabolism, Rujin Hospital, Shanghai Sacond Medical
Liniversity, Shanghai 200025, China

Anumber of studies shawed that plasma interleukin-18 (IL-18) concentration is elevaled in palients wilh
obesity, lype 2 diabates and polycystic ovary syndrome (PCOS). However it has not been elucidated that
this proinflammatory cytokine involves in insulin resistance. We treated 3T3-L1 adipocytes and further
msulin resistanl 3T3-L1 cells induced by TNF-a with recombinam mouse IL-18 at 0.1-100 ng/ml
concentration and insulin. *H incorporated glucose uptake lest was performed and the insulin signaling
pathway was dissected in IL-18 treated 3T3-L1 celis. Our results showed thal IL-18 at the concentration
of 100ng/ml significantly enhanced insulin mediated glucose uptake in both 3T3-L1 and insulin resistant
3T3-L1 adipocytes. Phospho-Akt was increased in IL-18 treated 3T3 adipecyles. We concluded thal
IL-18 could significantly enhance insulin sensitivity in dose-dependent manner through PI3KE/AKE
pathwiay in 3T3-L1 adipocyies,

4 4 Central resistance to leptin during pregnancy is associated with leptin receptor down
- regulation and suppression of leptin-induced phosphorylation of STAT3 in the
ventromedial hypothalamus

David B. Grattan, Sharon R. Ladyman
Centra for Meuroandocrinology and Department of Anatomy and Structural Bickogy
University of Otago, Dunedin, New Zealand

Despite elevaled plasma leplin concentrations, food intake and fal deposition |s increased during
pregnancy. We have demonstrated that infracerebroventricular (i.c.v.) leptin administration is unable 1o
suppress lood inlake in pregnant rats, as it does in non-pregnant animals. Hence, a state of leplin
resistance develops during pregnancy. To investigate the mechanism underlying this cenfral leplin
rasistancs, we have measured levels of mRMA for the leptin recepltor in the hypolhalamus, and
examined leplin-induced  phosphorylation of STAT3  (pSTAT3) by Western blot  and
immunohistochemistry. Groups of animals were sacrificed at various timepoints during pregnancy and
lactation. Real ime AT-PCR was used to determine levels of mAMNA for the two major leplin receplor
isoforms {ObRa and ObRb) in microdissected hypothalamic nuclel and the chorold plexus.  Further
groups of non-pregnant and day 14 pregnant rats were Ireated with leplin (4 ug, L.ow) or vehicle.  Some
of these animals were sacrificed by decapilation and brains collected for measurement of pSTAT3 using
Western blol analysis. The remaining animals were periused with 4% paraformakdetyde and the brains
procassed for pSTATS immunohistochemistry. A significant reduction of Ob-Rb mRNA levels was
observed in the vaniromadial hypothalamic nucleus (WMH) during pregnancy compared to non-pregnant
animals, with no changes detected in other hypothalamic nuclei, There were also reduced |levels of
mAMA for Ob-Ra, a proposed leplin transporter molecule, in the choroid plexus on days 7 and 21 of
pregnancy. Levels of leplin-induced pSTATI were specifically suppressed in the WVMH and arcuate
nucleus of pregnant rats compared lo non-pregnant rats. The number of cells positive for
leptin-induced pSTATS in the VMH was greatly reduced during pregnancy compared to non-pregnant
rats, whereas no differences were observed in the arcuate nucleus. These data demonstrale thal
pregnancy-induced leplin resistance is associated with suppression of laplin recepior expression in the
VMH, logether with changes in leplin-induced activalion of STAT2Z. The data implicate the VMH as a
key hypothalamic site involved In hormone-induced leplin resislance during pregnancy. In addition,
suppression of ObRa mANA levels in the choroid plexus is consisient with the idea thal diminkshed
transport of leptin into the brain may akso contribute o leptin resistance during pregnancy.
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4 5 Melanocortin peptides, appetite and body weight regulation
- Kathleen Mountjoy, Chia-Shan Jenny Wu
Department of Physiology, University of Auckland, Auckland, New Zealand

The pivotal role of the melanocortin system in reguiation of appetite, metabolism and body weight is
demonstraled clearly by human melanocordin 4 receplor (MC4R) and pro-opiomelanocortin (FOMC)
variants, bwo knockoul mouse models (MC3IR and MC4R) and the spontaneously occurring dominant
agouli mulant mouse, POMC-derved peptides ara downstream affectors of the leptin signal generated in
peripheral fal reserves and acting on the hypothalamus,  Signals acling through neural MC3R and MC4R
are critical for restricting food imake and regulating energy homeostasis.  Sill unresolved though, are the
central melanocortin signalling pathways and the role of each POMC-derived peptide. Of particular
interest is the aexislence of acetylated and non-acelylaled forms of ACTHy4, a major POMC-derived
peptide.  M-levminal acetylation of desacelyl-o-MSH (ACTH,.a HHZ) to form a-MSH (acebi: ACTH .53 HH;)
occurs In secretory vesicles just prior to exocylosis bul nol all desacelyl-a-MSH is acelylaled since
desacetd-a-M3H is present In the brain and in the circulation. We investigaled biclogical activity and
function's of desacelyla-MSH compared with o-MSH in the hypothalamus by (1) adminisiering 10ug each
peptide icv into fasted adull rals and atier 3h compared effects on food intake and hypolhalamic prolein
changes and (2) administering the peplides subculaneously dally for posinatal days 0-14 and monitoring
postnatal body growdh and hypothalamic prolein changes at day 14, Using a 2DE-gel based profeomic
approach 1o analyse hypothalamic protein changes we found different protein expression patterns induced
by each melanocortin peplide bul only «-MSH significantly inhibited food intake and only desacetyl-a-MSH
significantly slowed naonatal body growth over 10 days. On posinatal day 14 both a-MSH and desacetyl-
c-MSH treated pups were significantly heavier (p<0.05) than the vehicle treated control animals. Thae
proteomic data suggests thal modification for cyloskeleton, more efficient energy supply and prolective
stress response are all coordinated cellular responses to icv administration of a-MSH.  In contrast, central
administration of descaetyl-a-M3H was found to decrease levels of several key enzymes in metabaolic
pathways, which may reflact a general downlurn in cellular melabolic slate. Subculaneous administration
ol each peplide significantly changed expression of a number of the same proteins, specifically melabalic
enzymes, cyloskeleton, signalling and stress response profeins.  ¥We also found some opposing actions of
a-MSH and desacetyl-o-MSH on cytoskeleton proteln changes, Ouwr dala therefore suppons the
hypothesis thal desacelyl-a-MSH & biologically active in vivo and further suggests that biclogical functions
for desacelyl-a-MSH in vivo can differ from those for o-MSH. Thamelore the relative abundance of
endoganous POMC-derived paptides is ely o be important i the regulation of energy homeostasis and
mialabolism.
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4 6 c-Cbl deficient mice are protected against dietary-induced obesity and insulin
- resistance

Gregory J Cooney, Juan-Carlos Molero, Samuel G Waring, D Ross Laybutt,
Adrian Cooper, David E James

Diabates and Obesty Research Program, Ganvan Inatitute of Medical Research, Sydney and
Matabolic Research Unit, Deakin University, Geelong, Australia

¢-Cbl is an E3-ubiquitin ligase invalved in the in regulating the degradation of multiple receplor tyrosine
kinase enzymes which has also been implicated as an adaplor protein in a novel palhway of
insulin-stimulated glucose transporl. We recenlly reporled the novel finding thal c-Cbl-/- mice have
mcreased insulin sensitivity and a lean phenotype most likely due to an increase in whole body energy
expenditure, To examine whether this phenotype would prolect c-Chl-- mice from dietary induced
obesity and insulin resistance wa led wild type and ¢-Chl-- mice a diet high in saturated fat for 4 weaks
and then assessed glucose lolerance, insulin aclion and energy expenditure. Knockoul mice fed a
high-fat digt maintained higher erergy expenditure (27%) and greater aclivily compared to wild type
mica fed the same diet. Fal-led c¢-Cbl-" mice also had less adipose tissue and exhibited improved
glucose tokerance and insulin action compared to fal-fed wild lype mice, The increased phosphorylation
of acetyl CoA carboxylase observed in muscle of fat-fed c-Cbl-- mice suggests thal an increased
capacity for fatty ackd oxidation in this lissue undarfies the reduced fat content and Increased energy
expenditure in the knockout animals that resulls in a protection against dietary-induced obesily and
insulin resistance. More recent sludies show that this role of c-Cbl in energy homeostasis is modiated
through its function as an E3-ubiquilin Bgase suggesting that this funclion of c-Cbl provides a novel
target for manipulation of energy expenditure and body fal,
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5 .I A-to-l editing of GluR-B RNA in mouse pancreatic islets under metabolic stress
B Yong Liu, Zhenji Gan, Wenjun Li, Feng Zhao, Ping Huang
The institute for Mutrional Sciences, Shanghai Institutes of Biclogical Sciencas, Chingse Academy
of Sciences, Shanghai, China

RMA editing through the conversion of adenosine (A) to inosine (I) within pre-mRNA molecules is a
widespread phenomaenaon found as a post-lranscriptional regulatory mechanism in a variety of organisms,
including mammals, It is calalyzed by two major families of adenosine deaminase acting on RMA
(ADAR), denoted ADART and ADARZ. Previously reported sludies have demonstraled that A-lo-1 RMA
editing plays crilical reles in the function and development of the central nervous system (CNS), largely
due to the regulation of the funclional properties and activities of the edited neurotransmitier receptors
and ion channeals. Litlle is known, however, about the possible functions of A-to-l RNA editing in the
homeostatic control of glucose metabolism. To this end, we have found that both ADART and ADAR2
deaminases are predominately expressed in mouse pancrealic iskets, with the level of ADAR1T similar to
that observed in the brain, When mice are fed on a high-fat diet afl 16 weeks with exhibition of
obesity-induced insulin resistance and hyperinsulinemia, the expression of ADARZ, in contrast to
ADAR1, is increased nearly two-fold in the islets. Interestingly, the alpha-amino-3-hydroxy-5-methyl-4-
lsoxazoleproplonate (AMPA) receplor subunit GluR-B, one of the known editing subsirates of ADARS in
the brain, is also abundanily expressed and efficiently edited in the islets. Moreover, the editing efficiency
in the islels, as compared ko that in the brain, is dramalically increased at all of the three edited sites, the
Q/R site, R/G site and intronic hotspot +60 site, of GluR-B RMNA transcripts under the high-fal
diet-induced metabolic strass. In the mouse pancrealic f-cell line MING, not only the transcription of
ADARZ and GluR-B, but the editing of GluR-B ANA, i5 enhanced in responsa to the treatment by high
concentration of glucose, Our resulls suggest a very likely important role for the A-to-1 RNA editing in the
exguisita regulation of pancreatic fi-cell function.

5 2 Impaired insulin release and increased susceptibility to diabetes in the mice with
- f-cell-specific disruption of VEGF-A gene

Hirotaka Watada, Noseki lwashita, Toyoyoshi Uchida, Ryuzo Kawamori,

Masahiro Inoue

Department of Medicing, Metabolizm and Endocrnology, Juntendo University School of Medicing,
Departmant of Biocharmistry, Osaka Medical Center for Cancer and Casdicvascutar Disease

Altered requlation of insulin sacretion and islet mass is an importanl characteristic ol individuals with
type 2 diabetes. In the present study, using the mice with disrupted VEGF-A gene specifically in p cells
(RIP-Cre:Vegi™™}, we elucidated the relation between islet vascular structure and ¢ cell funclion. These
mice showed reduced islet vascular densily with impaired formation of endothelial fenestration. While
fasting glucose and body weight of RIP-Cre:Vegl™ mice were comparable to contral RIP-Cre and Vegl™
mice, RIP-Cre:Veg!™ mice exhibited impaired glucose tolerance with impaired rapid insulin release. On
the other hand, the glutose responsive insulin release from isolated islets was enhanced. High fat diet
for 12 weeks markedly deteriorated glucose tolerance and increased lasling glucose levels in
RIP-Cre:Veql™ mice compared with control mice. Isolated iskets from high-fat-fed FIP-Cre:Vegl™™ mice
exhibiled increased glucose sensitivity of insulin secretion. In addition, a significant increase in islet i cell
mass was observed in RIP-Cre:Vegl™ mice compared with high-fal-fed contral mice. Our results indicate
that the impaired rapid insulin release inlo blood stream observed in RIP-Cre:Vegl™" mice was due to
abnormal quality and quaniity of blood vessels in the islets, rather than a defect in f cells. With the
existence of insulin resistance, these mice developed diabeles withoul apparent defects in adaptive
reaction of {§ cells. Especially about the regulation of islel mass, even though insulin release lo blood
stream was disturbed in these mice, autocring effect of insulin was not theoretically Impaired. This might
be possible reason that the increase in islet mass was normally observed in these mice.
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5 3 Molecular mechanisms underlying pancreatic f-cell loss in a murine model of
- wolfram syndrome
Hisamitsu Ishihara, Akira Tamura, Takahiro Yamada, Rui Takahashi, Suguru Yamaguchi,
Chihiro Otawara, Dalsuke Takei, Yoshitomo Oka

Division of Mohecuiar Metabolism and Diabates, Tohoku University Graduate Schedl of Madicine

Wollrarn syndrome, a rare autosomal recessive disorder characterized by juvenile onset diabetes
mellitus, optic atrophy, diabetes insipidus and sensorineural deafness, is caused by mutations in the
WFS1 gene, which encodes an ER resident membrane protein. We have recenlly established mutant
mice with disrupted wis1 gene and found that mutant mice exhibited impaired glucose homeostasis due
o progressive p-cell loss and impaired stimulus-secretion coupling in insulin secretion. To further
investigate mechanisms of fi-cell dysfunction, we have conducted studies of cellular physialogy and
gene expression, especially focusing on ER functions and ER-stress responses, in wisT-daficient calls.
ER calcium concentrations, measured using ER-targeted aequorin, was lower in the wis1-deficient calis,
which seemed lo be atiributable Yo reduced capacitative caleium entry. We alse found thal increased
PERK phosphorylation and XBP-1 expression, indicating that the ER stress responses were enhanced
in wis1-deficient islets. The enhanced ER siress responses were accompanied by increased expression
ol proapoplotic proteins CHOP and caspase-3. These data suggest thal WFS1-deficiency causes
impaired ER calcivm homeostasis In f-cells, leading to chronic activalion of the ER-stress response,
which then eventually apoptosis, Our data thus establish Wolfram syndrome as ona of the diseases,
besides Wolcolt-Rallison syndrome, in which the ER-stress is the pathological basis for human diabates.

5 4 Genome-wide screening for genes that regulate cellular dynamics of lipid bodies in
- the budding yeast Saccharomyces cerevisiae

Hongyuan Yang, Weihua Fei, Ho Zizong
Department of Biochemisiry, National Univarsity of Singapone, Singapons 119260

Lipid bodies are intracellular lipid droplets comprised of triglycerides (TAG) and sterol esters (SE), and
ara bounded by a monolayer of phaspholipids and profeins. Varying in size and composition, lipid bodies
can be lound in most eukaryolic cells and serve as a storage form of energy and bicactive lipids.
Changes in cellular dynamics of lipid bodies are associated with many devastating human diseases,
including obesity and atherosclerosis. The yeast Saccharomyces cerevisiae is a powerful model genetic
system and has proven fo be invaluable to the understanding of cellular lipid metabolism and
homeostasis. Biochemical pathways leading to the synthesls of SE and TAG are largely defined in yeast.
Many resident lipid-body preleins have been identified. As in animal cells, lipid bodies in yeas! are also
believed o originate from micredomains of the endoplasmic reticulum (ER), where most enzymes for
lipid synthesis reside.

Here, we idenlified gene producis that effect lipid-body dynamics (biogenesis, maluration and
degradation) in yeast with a “reverse genetic™ approach. The entire collection of yeast delation mutants
were screened for changes in the quantity and morphelogy of lipid bodies. The 5000~ viable mutants
were visually screened using the lipid-body specific vital dye, Nile Red and we have idenlified -100
yeasl mutants with severely reduced numbers of lipid bodies, The rate of TAG and SE synthesis and

their mass have been measured. Our results offers novel insights into the cellular dynamics of lipid
bodies.
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AMP-activated protein kinase (AMPK) agonist 5'-phosphoribosyl-4-carboxamide-5-
6-1  aminoimidazole (AICAR) reversed the glucolipotoxicity induced beta-cell dysfunction

through suppression of PGC-1 (PPAR-gamma-coactivator-1) overexpression

Kun-Ho Yoon, Ji-Won Kim

Immunology & Cell biclogy cora Laboratory, Catholic Resaarch Instituta of Madical Scienca,

Department of Endocrinalogy & Metabolism, The Catholic University of Komea, Seoul, Korea

Gilucolipotoadcity plays an important role in the development and progression of type 2 diabetes. We
elucidated the role of AMP-activated protein kinase (AMPK) which is a key regulator of intracellular
enargy metabolism in glecalipotoxicity of pancreas f-cells. Administration of AMPE agonist AICAR in
90% parlial pancreatectomized mouse improved glucose lolerance and insulin secrelion and preserved
inswlin and BETAZMeuroD mRMA expression in izolated islets from remnant pancreas, Exposure of
isolated rat and human islets to glucolipoloxicity condition for 3 days induced suppression of insulin and
BETAZMNeuroD mRNA expressions, which were also normalized by AICAR co-treatment, while Pdx-1
mRAMNA and protein levels were nol changed during the experiment. However, expression of Pdx-1 mRANA
was repressed in glucolipotoxicity for B days. Glucolipoloxicity induced blunting of glucose-stimulated
insufin secretion was also rescued by AICAR in vitro. The expression of transcriptional coactivator
PGC-1 [PPARo coaclivator-1) which might be one of the medialors of glucalipoloxicily in beta-cell was
gradually increased by glucolipotoxicity and suppressed by AICAR over time. Overexpressions of PGC-1
using adenoviral wector in fresh isolated ral islets also suppressed insuling BETAZ/MeuroD and PDX-1
gene expressions and were nol reversed by AICAR. However suppression of overexpressed PGC-1 by
PGC-1 SiANA was normalized those gene expressions. We propose that AMPK might function as a key
molecule, offering protection to the glucolipotoxicity-induced B-cell dysfunction, through the suppression
of PGC-1 everexprassion induced by glucolipotomcity.

6 2 Granuphilin molecularly docks insulin granules to the fusion machinery

Tetsuro lzumi, Hiroshi Gomi
Laboratory of Molecular Endocrinology and Metabolism, institute for Molecular and Celutar
Regulation, Gunma University

Monomeric small GTPase Rab27a and its effector granuphilin are specifically localized on insulin
granules in pancrealic beta cells and involved in their exocytosis, although the precise mechanism for
the plasma membrane-anchored SMARE, syntaxin 1a, and aclive Rab27a enhances the complex
formation. We previously suggested that this interaction, at least in part, mediates the docking of insulin
granules 1o the plasma membrane. Here we present biochemical, physiological, and genelic evidence 1o
suppaort this notion, particularly using the pancreatic beta cells derived from Rab27a-mulaled ashen mice
and newly eslablishod granuphilin-deficient mice. The results indicate thal granuphilin is not only
essential for the docking of insulin granules but also regulates subsequent fusion of docked granules
through the interaction with the fusion machinery syntaxin-1a, which provides a novel paradigm for the
docking machinery in regulaled exocylosis.
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G-3  Nowinsightsinto adipogenesis: Navel targets for treatment of obesity

Jon Whitehead
Cantre for Diabetes & Endocrine Research, University of Cueensland

Adipogenesis, the process of preadipocyte proliferation and differentiation, involves a coordinated
series of evenls and underpins the increase in fal mass associaled with obesily. We have recently
identified two lactors thal appear to be required for adipogenasis.

(1) Inosine-5" Monophosphate Dehydrogenase (IMPDH), the key enzyme in da novo biosynihesis of
GMP/GTP, which &5 implicated in lipid body dynamics and lipkd accumulation (Whitehead et al. Traffic,
2004, 5, 739). We have investigated a putative role for IMPDH during lipid accumulation associaled
with adipogenesis of 3T3-L1 cells and primary human preadipocytes, IMPDH expression increased
transiently (5-10 fold) during differentiation and inhibition of IMPDH activity, using mycophenalic acid
(MPA), blocked lipid accurmulation and ditferentiation in both cell types. In 3T3-L1 cells, treatment with
MPA for the first 3 days of differentiation blocked induction of the adipogenic transcription lactor CEBPa,
but not CEBPj or PPARy, and delayed mitotic clonal expansion. Lipid accurnulation and differentiation
were reduced by 20%. Inhibition of IMPDH during days 3-6 reduced differentiation by 40%. Co-
trealment with low-dose guanosine, which serves as subsirate in the salvage pathway, reversed the
effects of MPA. Surprisingly treatment with higher-dose guanosing alone inhibited differentiation.
Collectively these observalions suggest a requirement for strict regulation of guanylale melabolism
during adipogenesis, which is not seen in other models of differentiation, and are consislent with a
praviously unrecognised role for IMPDH activity in the process of adipogonesis.

(2) Fibroblast Growth Factor-1 (FGF-1). We have recently shown that FGF-1 is a potent adipogenic
factor, which facilitates proliferation and differentiation of primary human preadipocyles (Hutley et al,
Diabates, 2004, 53, 3097). Inhibition of FGF-1 using a variety of stralegies (including neutralizing
antibodies, suramin and paptides) inhibits proliferation and differentiation. Elucidaling the mechanisms
by which FGF-1 mediales these adipogenic effects is the focus of curent work involving a variely of
biochemical, pharmacological and genetic approaches. FGF-1 may acl through a combination of the
FGF receplors (FGFA1/2/3/4), members of the receptor tyrosine kinase superfamity, all of which are
expressed in human preadipocyles and adipocytes. To facllitate investigations we have generated four
stable cell lines, each of which expresses one of the FGFRs In an inducible fashion. This approach
clreumvents polential problems associated with constitulive high level expression which may lead to
autophosphorylation and aclivation in the absence of ligand., Induction of the receplors results in
increased FGF-1 stimulation of p38MAPK and ERK1/2, and the latter appears o be required for FGF's
adipogenic effects. We are currenily using this platform to interrogate the specificity and efficacy of
eslablished inhibitors and a suite of custom made inhibitors.

Collectively these studies identify IMPDH and FGF-1 as factors required for adipogenesis and potential
iherapeulic targets for the treatment of obesity.
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6-4 The anti-obesity effect of adipose Gas protein
B Ying-Hue Lee

Academic Sinica, Institute of Molecular Biology, Taipe 115, Tawan

G proteins (guanine nucleotide-binding proteins) are crucial in mediating the regulatory action of growth
lactors and neurotransmitiers during growth and developmant. Tha G protein, when coupled to plasma
membrane receplors, is helerotrimer, consisting of «, p and y subunits, each of which has numarous
isofarms. When signaling after the binding of receplor to its igand, G protein subunits function as
monomer and dimmer, as Gu and Gy complex, respectively. The G protein signaling has been
exlensively studied and well documented. For example, in adipose tissues, G protein transmits the
thermogenic signal of g-adrenoceptors by stimulating cAMP-PKA pathway thatl activales lipolysis and
increasa thermogenasis.  Interestingly, in the adipocytes of white adiposa lissua (WAT) in our C/EBP
gene replacement mice (namely B/ mice in which the CEBPx coding region was replaced with that of
C/EBPA in the genomo; the modified C/EBPa gene allele was refarred as | allela), we have found that
the f/f allele exerted its effect through the elevaled expression of the G protain stimulatory o subunit
(Gas) in WAT. Furthermore, over-expression alone of Gos effectively increased mitochondrial
biogenesis and prevented fal accumulation in lipid-rich cells, suggesting thal Gas might play an active
role in programming the lipid-rich cells 1o be efficient in enargy oxidation. Accordingly, Gas may be
used 1o program the lipid-rich cell 1o be an efficient energy oxidizer for anti-obesity purpose.  To lest the
direct effect of adipose Gas in reguiating body weight and metabolism in mice, we have further
generalied a lransgenic mouse ling in which human Gaos is expressed specifically in fat cells under the
control of aF2 promoler.  We have found that human Gas increased energy oxidation and reduced Tal
accumulation in WAT of mice. The phenotypic characterization of the Gas lransgenic mice and the
therapeutic effect of Gas in preventing weight-gain will be discussed in details.

6 5 DOC2b regulates GLUT4 vesicle fusion in 3T3-L1 adipocytes
- Masahiro Emoto, Nacfumi Fukuda, Yoshitaka Nakamori, Akihiko Taguchi,
Shigeru Okuya, Yukio Tanizawa

Division of Molecular Analysts of Human Disorders, Department of Bio-Signal Analysis,
Yarmaguchi University Graduate School of Medicine, Ube, Yamaguchi, Japan

Calcium regulates membrane fusion of the glucose transporler GLUT4 vesicles to the plasma
membrane by a mechanism that requires VAMPZ2, Syntaxind, and SMAP23. However, little is known
aboul the proteins sensing calcium signals. We focused on the SNARE related proteins containing the
double C2 domain and identified DOCZb that franslocated to the plasma membrane upon insulin
stimulation. Immunofluorescent microscopy analysis showed that the translocation of DOC2Zb was
blocked by BAPTA-AM, a cell permeable Ca® -chelating agent, but not by worlmannin, These data are
consislent wilh the idea thal adipocyles have calkium dependent insulin signals distinel from the
classical P13 kinase pathway. Expression of DOC2b in 3T3-L1 adipocyles increased insulin-stimulated
glucose uptake by 50%, whereas reduction of DOC2b expression by siRNA decreased insulin-stimulated
glucose uptake by 60%, Co-expression of DOG2b and myc-tagged GLUT4, which has epilope-1aq in the
first extracebular loop of GLUTS, demonsirated that call surface myc-label markedly increased in 3T3-L1
adipocyles expressing DOC2b, compared with coniral adipacyles exprassing only mye-lagged GLUTA.
On the other hand, tolal GLUTS docked to the plasma membrane did not differ between the cells
with/without DOC2b overexpression,

These data indicate that DOC2b is important for the membrane fusion step, butl not in the iranslocation
or docking of GLUT4 wvesicles. Taken together, our results suggest that DOCZb functions in the
membrana fusion process of GLUTY4 vesicles and aclivates glucose transport in a calcium-dependent
manner,
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'El 6 Human evidence that genes involved in oxidative phosphorylation are l.i:-ragulatad
= in type 2 diabetic liver
Toshinari Takamura, Hirofumi Misu, Shuichi Kaneko
Department of Dabetes and Digestive Dissase, Kanazawsa University Graduate School of Medical
Scienca, Kanazawa, Japan

Background: Mitochondrial oxidative phosphorylation [OXPHOS) plays an important role in the
pathophyskology of type 2 diabetes. Genes for OXPHOS have reported to be coordinately
down-requiated in skeletal muscle from type 2 diabetic patients, however, the hepatic regulation still
remains unclear. We comprehensively analyzed expression of OXPHOS genes in the liver of type 2
diabetic patients using serial analysis of gene expression (SAGE).

Subjects and methods: We constructed SAGE libraries from liver tissues of type 2 diabetic patients
(DM, n=5, Male 3, Age 60211 yrs, BMI 25,2252 kg/m®, FPG 171254 mg/dl, HbA, . 8.122,0%, Values are
mean+50) and normal conlrol subjects (NGT, n=5).

Aesults: (1) A lotal of 144,901 14gs were obtained (DM 44,280 lags, NGT 100,621 tags). () Of 53
nuclear transcripls inmvolved in OXPHOS, 36 (70%) were up-regulated in DM library, and the
corresponding 1ag counts was 1.7 timas higher in DM library compared with in NGT library (2355 vs,
1385 tags p<0.00001). (3) Tag count comparison of mitochondrial transcripts showed that
mildchondrial rANAS were 3-fold over-expressed, and mRANAs were 1,3-fold over-expressed in DM
library (64905 vs. 18485 tags, 74505 vs, 61040 tags, respectively, p<0.00001). (4) Reaktime PCR
analysis confirmed thal genes involved in gluconeogenesis such as PGC-1a, PEPCK1, PEPCK2, and
GLUTZ were also up-regulated in DM library,

Conclusion: Genes involved in OXPHOS are up-regulated in the liver of type 2 diabetic patients, which
lcok like a mirror image of ihose in skeletal muscle,  Searching for the upstream master gene that
regulates lissue-specific expression of OXPHOS genes may become an important issue to elucidate the
mechanism of glucose homeostasis.

6‘* 7 Id2: A new player in glucose mediated gene regulation mechanisms

Peter Shepherd, Romaneeya Tingsbadah, Line Gronning
Auckland Medical School, New Zealand

Glucose mediales a range of important changes in gene expression in cells but the mechanisms involved
are poorly understood. We used DNA microarrays o identify genes regulaled by glucose with the aim of
ienilier new mechanisms involved in glucose medialed gene regulation. OF the genes identified 1d2 was
the besl candidale as it acts as a master swilch for regulation of basic-helix-loop-helix (bBHLH)
franscription factors by binding class-A bHLH franscription faciors and the sterol regulatory element
binding protein 1¢ [SREEP-1c). We find that levels of 1d2 protein are rapidly increased by glucose in
J774.2 cells and this upregulation is maintained for atl least 24 hours, Similar resulls were observed in
HepG2 cells and in 3T3-L1 adipocytes. The upregulation is not mediated by osmaolarity, Protein kinase-C
or glucose-G-phosphate, However, the effect requires glutamine, i mimicked by glucosaming and is
inhibited by azasering, an inhibitor of glutamine fruclose-G-phesphale amidoiransierase (GFAT). Further,
adenoviral mediated overexpression of GFAT Induces Id2 expression, Further we find that expression of
Id2 in GHO cells blocks SREBP-1 induced induction of HSL gene promoter activity demonstrating
changes in Id2 levels can have functional effects on regulation of metabolic genes. Therefore, these
sludies identify a mechanism by which celis are able lo regulate gene expression in response to changes
in glucose concentration by using flux through the hexosamine biosynthetic pathway (HBEP} to rapidly
regulate a transcriptional modifier thal can subsequently modulate expression of melabolic genes,
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'EJ 8 Dissecting the steps of GLUTY trafficking and identifying the site of insulin action
- Tag Xu
Mational Laboratory of Biomacromolacules, Chinese Acadermy of Sciences, Beijing 100101

Insulin-stimulated GLUT4 translocation o the plasma membrane (PM) constitutes the basis for blood
glucose control. Yet functional assays to distinguish multiple steps along the GLUT4 vesicle trafficking
cascade are lacking, which hinders current progress towards the elucidation of the underlying molecular
events and the identification of the key step(s) that is/are regulaled by insulin. In the current study, we
have employed time-resolved fotal intermal reflection fluorescence microscopy (TIRFM) to monilor the
motion of GLUT4 storage vesicles (GSVs) in living 3T3-L1 cells. We have developed method for
dissecting and systematic analyzing the docking, priming and fusion sleps of GSV in vive. With this
approach, we have been able to unequivocally idenlily the key step regulaled by insulin, which is tha
preparing of GSV for fusion competence after docking at the PM.
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P 1 Identification of resistin promoter SNP-420 as a type 2 diabetes susceptibility gene
- Haruhiko Osawa, Kazuya Yamada, Hireshi Onuma, Jun Ohashi, Hideichi Makino
Departrment of Laboratory Medicine, Ehime University School of Medicne

Type 2 diabeles mellilus (TZ0M) is characlerized by Insulin resistance in insulin larget lissues, namely,
Iver, skelelal muscle, and adipose tissues. Hesistin s secreted from adipocytes and antagonizes
insulin.  Transganic mice overexpressing resistin geno (Retn) in adipose tissue are insulin-resistant,
whereas Heln (-/-} mice show lower fasting blood glucose, suggesiing thal altered Reln promoler
function could cause diabetes, To determine the role of RETH in human T2DM, we analyzed single
nucleotide polymaorphisms (SMHPs) in this gene. Mo SNPs were found in the coding region, and three
SHPs identified in introns were nol associaled with T2DM.  Of seven SNPs identified in the 5Tlanking
region, the G/G genotype of SNP-420 was associaled with T2ZDM susceplibiity,. Mela-analysis
including 1888 cases and 1648 controls typed confirmed this association.  Linkage disaquilibrium (LD)
analysis including ~70kb region revealad that the -420G/G genolype Rsell was a primary variant
determining T2DM susceplibility. . Functionally, Sp1 and Sp3 transcription factors specifically bound to
the susceptible DNA element including 420G Overexpression of Sp1 or Sp3 enhanced RETH
promoter activity with -420G in Ovosophila SL2 cells lacking endogenous Sp family members.
Consistent with these findings, fasting serum resislin levels were higher in T2DM subjects with -420G/G
genolype. Therefore, the specific recognition ol -420G by Sp1/3 increases RETN promoter activity,
leading to enhanced serum resistin levels, thereby inducing hurman T20M.

P 2 Therapeutic role of PPARy in type |l diabetes and diabetic nephropathy
- Youfei G

Department of Physiology and Pathophysiology, Peking Uiniversity Health Science Center and
Diabetes Center, Beijing, China

Peroxisome proliferalors-activated recapior gamma (PPARY belongs 1o the supadamily of nuclear récaplor
transcoplion faclors.  This receptor has aftracted encrmous altention as a result of the key rola il plays in
contralling many bislogical processaes involved in the pathogenesis of the melabolic syndrome, type 1|
diabetes, and diabelic nephropathy, The inlense research inflerast in PPARy also stems largely from the
therapeutic actions of s synthelic agonists in alleviating insulin resistance and improving glyeemic conbrol
in type |l diabeles. As & nuclear receplor transenption factor, PPARy dimerizes wilth the relinoic acid
receptor R¥Roc and then modulales the transcription of its target genas.  Most of the PPARy target genes
thus far identified play imporiant roles in insulin sensilivity, adipogenesis, and lipid metabolism,  Activation
of PPARy by synthetic thiazolidinedionas (TZDs) including pioglitazone and rosiglitazone exhibits polent
insulin-sensitizing and hypoglycemic effect in typa Il diabetes via multiple mechanisms.  Moreover, TZD
PPARy agonists are also effeciive in lowering albuminuria in type 1l diabetic subjects. Both melabolic
changes and dact renal action are thought 1o mediate the favorable renal effect of TZD PPARy agonists.
In addition, recani studsés have demonstrated that activation of PPARY in ranal collactng ducl may be
responsible for TZD-induced fluid accumulation and edema in patienis laking TZDs, Collectively, PPARy
may sarsa as a tharapautic target for reating type Il diabates, diabatic nephropathy and TZD-activated fluid
relanbion.
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A purine analogue kinase inhibitor, CK59, reveals a role for CaMKIl in insulin-
P‘3 stimulated glucose transport

Nicky Konstantopoulos'?, Seb Marcuccio?, Stella Kyi?, Violet Stoichevska',

Laura A, Castelli®, Colin W Ward', 5. Lance Macaulay'

| CSIRC Health Scencas and Mulition, Parkile, ALISTRALLA 3052
2 CSIRO Molecular Scienca, Clayton South, ALSTRALLA 3169
3 Currant address: Metabolic Research Unit, Deakin University, Geslong, AUSTRALLA 3217

Olomoucing is known as a cyclin-dependent kinase (CODE) inhibiter, We found that glomoucing Mocked the
ability of insulin to stimulate glucose transpord. It did so withoul afecting the activity of known insulin
signalling proteins. Since CDKs are either inactive, or of vary low aclivily, in differentialed cells, these data
suggested olomoucine inhibited a novel kinase affecting glucose transporl downstream of known ingulin-
sansitive kKinase. To idenlily the olomoucing-sensitive kKinasa(s), wa prepared analogues thal could ba
immobilised to an affinity resin to isolate binding proteins, One of the analoques generaled inhibited
insulin-stimulated glucose wplake with increased sensitivity compared to olomoucine. The 1Cy for
inhibition of insulin-stimulaled glucose uptake occurred al analogue concemrations as low as 0.1 uM. To
identily proleins binding 1o the analogue, [*S)-labelled cell lysates prepared from 3T3-L1 adipocyles were
incubated with analogue chemically cross-Enked to @ resin supporl. Mon-binding proleins were washed
from the resin and binding proteins analysed by SDS-PAGE. The major binding species was a doublet at
S0-60kDa. This doublel was identified as CaMEN by N-terminal peplide analysis, and confirmed by MALDI-
MS as the ¢ isoform of CaMKIl. To investigate CaMKIl involvement in insulin-stimulated glucose uptake,
aT3-L1 adipocytes wera infected with retrovires encoding GFP-HA lagged CaMEll wild-lype or tha ATP
binding mutant, K42M.. GFP-HA-CaMKll K420 calls had less knass actialy than calls axpressmng wikd-
type GFP-HA-CaMEKll. Insulin-stimulated glucose transport was significanily decreased in GFP-HA-CaMKll
Kd2M cells compared o non-franslecied cells and cells expressing either GFP-HA-CaMEll or GFP-HA.
There was nol a concomitant decreass in insulin-stimulated GLUTY ranslocation in GFP-HA-CaMEIl K42M
cills when compared 1o GFP-HA alons. Howover, insulin-stimulated GLUTY translocalion in GFP-HA-
CaMEKI cells was significantly higher compared to aither GFP-HA or GFP-HA-CaMKIl K42M calls, Our
resulls implicats the involvement of CaMEll in glucose ransport.  Delineation of the pathway for insulin
stimulation of glecose ransporl may provide new targets for the treatment of type 2 diabetes and obesity,

P* 4 MCP-1 links obesity to insulin resistance

Yoshikazu Tamen, Hajime Kanda, Sanshirou, Tateya, Ko Kotani, Masato Kasuga
Didsion of Diabetes, Digestive, and Kidney Lissases, Depariment of Clnical Molecular Medicing,
Kobe Univarsity Graduate School of Medicing

Adipose lissues secrete a variely of bioactive molecules and affect the insulin sensitivity of other insulin
responsive lissues of whole bodies. In our Irial of idenlifying novel secretory factors from adipocytes,
oxpression of monocyte chemoattraclant protein-1 (MCP-1) was found o be remarkably increased not
only in adipose lissues bul also in plasma of genetically obese diabetic db/db mice and high fat diet
(HFD)-induced obese mice. aP2 promoterfenhancer-driven MCP-1 transgenic mice exhibited insulin
resslance along with macrophage infillration inte adipose tissues and increasad hepatic righycerde
contents. Furthermore, HFD-induced insulin resistance and hepatic stealosis were amelioraled In
MCP-1 homozygous knockout mice. Macrophage infiltrations into adipose tissues cbserved in HFD
feading were also inhibited in MCP-1 homozygous knockout mice. In addition, expression of
dominant-negative mutant of MCP-1 improves insulin resistance of db/db mice and HFD-induced obese
mice by reducing hepatic glucose production during clamp peried. These findings suggest that increased
MCP-1 axpression in adipose lissues results in macrophage infilfration into adipose tisswes and hepalic
insulin resistance observed in obesc mice,
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P 5 Protein phosphatase 2A activation is essential for protein-tyrosine phosphatase
- 1B-induced sterol regulatory element-binding protein-1 gene expression

Hiroshi Maegawa, Satoshi Ugi, Kun Shi, Katsuya Egawa, Yoshihiko Mishio,

Atsunori Kashiwagi

Endecrinology and Matabolism, Department of Medicine, Shiga Unversity of Medical Sciance

Sterol regulatory element-binding protein-1 (SREBP-1) is a key transcription factor in stimulating
lipogenesis in the liver. We reporied that protein-tyrosine phosphatase 1B [PTP1B) induces SREBP-1
gene expression. FTF1B is reporled lo be anchored on the endoplasmic reticulum (ER) via ils
C-terminal tall, and we recently reporied that change in intraceliular localization of PTP1B by
C-terminal-truncation did not alter its inhibitary effects on insulin signaling in 3T3-L1 adipocytes, In this
study, we found thal overexpression of C-terminal fruncated PTPIB (ACT) did not induce SREBP-1
gene expression. Furthermore, ACT failed to dephosphorylate PP2A, which is critical for activation of
FPP2A. On the other hand, overexpression of wild-type PTP1B dephospherylated and activated PP2A,
Finally, transient liver-specific overexpression of wild-type PTP1B led to increased serum triglyceride
levels with enhanced SREBP-1 gene expression in mice. However, overexpression of ACT failed to
increase SREBP-1 mANA expression as well as serum lrighyceride levels, despile causing insulin
resistance.  In conclusion, anchoring of PTPI1B on the ER is essential for PP2A activation, and PP2A
acthvation |5 crucial for PTP1B-induced SREBP-1 gene expression both in vivo and in witro,

P 6 Glucose-stimulated upregulation of GLUT2 gene is mediated by SREBP-1¢ in the
- hepatocytes

Seung-Soon Im'#4, Seung-Youn Kang'#, So-Youn Kim'24, Ha-il Kim®4, Jas-Woo Kim??,

Kyung-Sup Kim'#*, Yong-Ho Ahn'#*

' Brain Korea 21 Project for Medical Sclences, Yonsel University

? Department of Biochemistry and Molecular Biclogy, Yonsel University College of Medicine, 134

Shinchon-dong, Secdaemoon-gu, Secul 120-T52, Koea
3institute of Genetic Science, Yonsed University Coliege of Medicine
4 Center for Chronic Metabolic Disease Research, Yonsel University Colage of Medicne

Glucose ransporer lype 2 isaform (GLUTZ) is mainly expressed in the liver, fi-cells of the pancreas, and
the basolateral membrana of kidney proximal tubules and plays an important role in glucose
homeostasis in living organisms. The transcription of the GLUTZ2 gene is known 1o be upregulated in the
liver during postprandial hyperglycemic states or in type 2 diabetes. However, a molecular mechanism
by which glucose activates GLUTZ gene expression is not known.

In this study, we reporl avidence thal sterol response alement binding protein [SREBFP)-1¢ plays a key
role in glucose-stimulaled GLUT2 gene expression, The GLUT2 promoler reporter ks aclivated by
SREBP-1¢ and the aclivation is inhibiled by a dominant-negative form of SREBP-1c (SREBP-1c DN).
Adenoviral expression of SREBP-1¢ DN suppressed glucose-stimulated GLUT2 mRNA level in primary
hepatocytes. An electrophoretic mobility shift assay and mutational analysis of the GLUTZ promater
revealed that SREBP-1c binds to the -B4/-76 region of the GLUT2 promoter. Chromatin
immunoprecipitation revealed thal the binding of SREBP-1c to the -84/-76 region was increased by
glucose concentralion in a dose-dependent fashion. These results indicale that SREBP-1¢ mediates
glucose-stimulaled GLUTZ gene expression in hepalocyles.
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Quantitatively investigating the agonist/antagonist ligand-binding regulation against
P-7  ppaRy/RXRa heterodimerization
Xu Shen, Jianhua Shen, Xiaomin Lue, Hualiang Jiang
Shanghai Institute of Materia Medica, Chinase Academy of Sciences, 555 Zuchongzhi Road,
Shanghai 201203, China

Peroxisome proliferator-activated receptor y (PFPARYy) is an important therapautic drug target against
several diseases such as diabeles, inflammation, dyslipidemia, hypertension and cancer. It requires
mulliple protein-protein interaction for modulating target gene expression, As such, PPARy is believed to
function by forming a helerodimer with ancther nuclear receptor, the 9-cls-retinoic X receptor (RXR) in
vive. In this work, the agonist and anlagonist lgand-binding regulation of the PPARyRXRQ
heterodimerization was totally analyzed. By use ol nalive-PAGE, we firstly investigated the association
of PPARYy ligand binding domain (LBD) (PPARy-LBD) with RXRc-LBD in vilro, The results from the SPR
technology based Biacore 3000 showed that both PPARy agonisis (GI262570, cis-parinaric acid,
Indemethacin, 15-deoxy-A''*-prostaglandin J; (15d-PGJ;) and Troghazone) and RXR ligand
(9-cig-retinoic acid) could stimulate the heterodimer formation by 10-100 orders of magnitude, while the
FFPARy antagonist GW9662 decreases the PPARy/AXRAa interaction in comparison with the agonist
binding case. In addition, two simulation models were construcled based on the crystal structure of the
nuclear receptor PPARyRXRa heterodimer (PDB entry code 1FMS) 10 investigale the inleractions
between the ligand binding domains of PPARy and AXRn. One is composed of PPARy and RXRa ligand
binding domains respectively bound with G1262570 and S-cis-refinolc acid (ScRA). The second model
only includes the ligand binding domains of PPARy and RXRa. It is suggested thal the receplors
conformation change caused by the ligand binding plays a decisive role in affecling PPARy/RXRa
interaction. Hopefully, such a ligand-binding modulation of PPARy/AXAa interaction in vitro might be
used as a potenlial approach in the discovery of the agonist and anlagonist of PPARy or RXRa at the

early stage,

P 8 Hyperglycaemia-driven pathogenic abnormality of copper homeostasis in diabetes
= and its reversibility by selective chelation: Implications for the origins of the
cardiovascular complications
Garth JS Cooper, ARJ Phillips, Y Choong, BL Leonard, DJ Crossman,
DH Brunton, ‘EL Saafi, AM Dissanayake, BR Cowan, AA Young, CJ Occleshaw,
¥-K Chan, FE Leahy, GF Keogh, GD Gamble, GR Allen, AJ Pope, POW Boyd,

CM Frampton, TK Borg, RN Doughty, JR Baker, 5D Poppitt
School of Biological Sciences, Faculty of Science, University of Auckland, Mew Zealand

We recenlly showed that treatment wilth the Cu'-selective chelaler, Irientine, alleviated heart failure in
diabetic rals, improved left veniricular hypertrophy in humans with type-2 diabeles, and increased urinary
Cu excretion in bolh groups compared with non-diabetic conirels (1). We have now characterized Cu
homeostasis in human subjects wilh lype 2 diabeles and in age-malched controls, in whom we probed
elomental balance wilh oral trignting in a paralkel-group placebo-controfled study (2). Mean extracellular
superoxide dismutase (EC-S0D) actvity was elevaled in diabelic subjecis and iis activity comelated
strangly with the interaction betwean [Culwess and hemoglobin A,.. Trientine caused Cu balance 1o become
negative in diabetic subjects through elevated urinary Cu losses and suppressed elevaled EC-S0D. Basal
urinary Cu predicted wrinary Cu losses during reatmenl, which caused exiraction of systemic Cu". We
suggest that cardiovascular complications in diabetes might be better controlled by therapeulic stralegies
that focus on lowering both plasma glucose and loosely-bound systemic Cu”.

References

1. Coopar GJS, Philips AR, Choong SY of af (2004) Regeneration of the heart in diabetes mellitus by
selecive copper chelation, Diabetes 53, 2501 -2508

2, Cooper GJS, Chan YK, Dissanayake AM of &f (2005) Demonstralion of a hyperghcemia-driven

pathogenic abnormality of copper homeosiasis in dabeles and s reversibiily by selective
chelation: implications for diabstles phammacotherapy. Diabelas 54, 1468-1476
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P g Adipocyte/macrophage fatty acid binding proteins controlling metabolic syndrome
- Kazuhisa Maeda"?, Gékhan S. Hotamisligil®
' Department of Ganetics and Complex Diseases, Harvard School of Public Health, Boston,
Massachusetts, 02115
? Presant address: Osaka University Medical School, Osaka, Japan

Fatty acid binding proteins (FABPs) are cylosolic lally acid chaperones whose biological role and
mechanizms of action are not well understood. Hare, we developed mice with largeted mulations in two
relaled adipocyle FABPs, aP2 and mall, 1o resolve Ihelr role in syslemic lipid, glucose, and energy
metabolism, Mice lacking aP2 and mall exhibited a striking phenclype with strong prolection from
diel-induced obesily, insulin resistance, type 2 diabetes, and fatty lver discase. These mice have
altered cellular and systemic lipid fransport and composition, leading to enhanced insulin receplor
signaling, enhanced muscle AMP-activaled Kinase [AMP-K} aclivily, and dramatically reduced liver
stearoyl-CoA desalurase-1 (SCD-1) activity underhying their phenolype. Taken together with the
previously reported sitrong projection against atherosclerosis, these resulls demonstrate that
adipocyte/macrophage FABPs have a robust impact on mulliple components of metabolic syndrome,
integrating melabolic and Inflammatory responses in mice and constituling a powerful target for the
treatment of these diseases.

P -lO Depletion of miDNA and impaired glucose utilization
- Wan Lee
Department of Biochemistry, College of Medicing, Dongguk University, Kyungiu 780-714, Korea

Milochondnial dystunclion contributes to a number of human diseases, such as hyperlipidemia, obesity,
and diabetes. The mutation and reduction of mitochondrial DNA (mtDMA) have been suggested as
factors in the pathogenesis of diabetes. To elucidale the association of cellular mIDNA content and
insulin resistance, we produced L6 GLUT4myc myocytes depleted of miDNA by long-term treatment with
ethidium bromide (EtBr). L6 GLUTAmyc cells cultured with 0.2ug'ml EtBr (termed depleted cells)
revealed a marked decrease in cellular mIDNA and ATP content, concomitant with a lack of mRNAs
encoded by miIDNA. Interestingly, the miDMNA-depleted cells showed a draslic decrease in basal and
insulm-stimulated glucose uplake, indicaling that L6 GLUT4myc cells develop impaired glucose
ulilization and insulin resistance, The repletion of miIDMA normalized basal and insulin-stimulated
glucose uptake, The mBMNA level and expression of IRS-1 associaled with insulin signaling wese
decreased by 76 and 90% in the depleted cells, respectively. The plasma membrane (PM} GLUT4 in the
basal state was decreased, and the insulin-stimulated GLUT4 ranslocation to the PM was drastically
reduced by miDNA depletion. Moreover, Insulin-stimulated phosphorylation of IRS-1 and ARRZPEB weare
drastically reduced in the depleted cells. Those changes returned to control levels after mIDNA repletion,
Taken together, our dala suggest that PM GLUT4 content and insulin signal pathway intermediates are
modulated by the alteration of cellular mIDMNA content, and the reduction in the expression of IRS-1 and
insulin-stimulated phosphorylation of IRS-1 and AKI2PKE are associated with insulin resistance in the
miDNA-depleted L& GLUT4Amyc myocyles.
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Ciliary neurotrophic factor reverses skeletal muscle insulin resistance associated
P-TT with high fat fed diets by activating AMPK

Mark A, Febbraio, Matthew J. Watt, Nicolas Dzamko, Walter G. Thomas,

Stefan Rose-John, Matthias Emst, David Carling, Bruce E. Kemp,

Gregory R. Steinberg
Callular and Molecular Metabolism Laboratory, School of Medical Sciences, Royal Malbouma
Institute of Technology, Bundoora, 3083, Ausiraia

Ciliary neurotrophic factor (CNTF) induces weight loss in both rodents and humans through central
effects on food intake. Hera, wa demonstrate that CNTF also increases falty acid oxidation in Eolated
skeletal muscle, effects that are associated with activation of AMP activated protein kinase (AMPK) and
are mediated by signaling via CNTFRa or the IL-6R and inhibited by the expression of a dominant
negative AMPK.  Moreover, we show that unlike leptin, the effects of CNTF are maintained in
diet-induced obesity. We show thal the metabolic effects of CNTF override induction of  suppressors of
cytokine signalling (S0CS) 3 since, in culured muscle cells, the over-expression of SOCS3 inhibited
leplin but not CNTF activation of AMPEK and phosphorylation of acetyl-CoA carboxylase . Chronically,
CHNTF treatment increases falty acld oxidation reduces body mass and improves insulin slimulated
glucose uplake 1o a greater degree then calorie restriclion alone. We therefore have identified a
compound with “leptin like” effects but one that ks resistant 1o the negative effects of diet induced obesity
and SOCS3 induction, suggesting a potential peripheral tissue drug target for the trealment of obesity
relaled diseases,

P —I 2 I1A-25 is a key molecule for ghrelin's inhibitory effect on insulin secretion
- Asako Doi, Masahiro Nishi, Takeshi Shono, Takeshi Shimada, Hiroto Furuta,
Hideyuki Sasaki, Kishio Nanjo
The First Depariment of Medicine, Wakayama Medical University, WAKAYAMA, JAPAN

Ghrelin i a nowly discoverad endogenous ligand for growth hormone secrelagogue receplor (GHSA),
However, ghrelin has been shown 1o possess various cenlral and peripheral effecls other than GH
secretion, which nclude orexigenic, gastric and cardiac effects. Both ghrelin and GHSR are expressed in
pancrealic iskels. We have idenlified several ghrelin-induced genes by PCR-select cDNA subtraction
method, One of these is 1A-2f, a b cell aulcantigen for type 1 DM,  Since [A-2f locates in insulin
sacretary granuses of pancreaticfcslls and ghrelin has been reported 1o inhibit Insulin secretion, we have
investigated a possible link among ghrelin, 1A-2f, and insulin secration.  Intraparilonaal administration
of ghrelin, increased 18-2f mAMA both in mouse brain and pancreas in Morthemn analysis, Ghradin
inhibited glucose-stimulated insulin secration in MING insulinoma cels dose-dependently.  Ghrelin also
increased LA-2f mAMNA bul did not affect 1A-2 mBMNA, another structurally related type 1 DM autoantigen,
Overexpression of [A-23 but not 142 inhibited glucose-stimulated insulin secretion in MING cells,
Moreower, Transfection of siRMNA for 1A-2p amelioraled ghrefin®s inhibitory effect on insulin secretion,
These findings strongly suggest thal 1A-2f 5 a key molecule in ghrelin's inhibitory effect on insulin
secrelion.
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P 13 AMP-activated protein kinase (AMPK) 82 subunit is required for stimulation of
glucose uptake in skelatal muscle

NL Dzamko, BJ van Denderen, GR Steinberg, GS Lynch, JD Schertzer, DJ Campbell,

BE Kemp

5t. Vincants Institute, Department of Physiclodqy, Universty of Malboume and CSIRO MHT,
Malboume Australa

AMPHK is a major metabolic regulatery enzyme thal stimulates glucose uplake by skeletal muscle, and
is therefore a target for the treatment of type-2 diabetes and obesity. AMPK is an afty haterotrimer with
seven genes encoding the AMPK subunils (al, a2, g1, B2, v1, v2, v3). The @ subunil functions as a
largeting scallold for the o and y subunits facilitaling AMPE binding 1o membranes and glycogen via ils
M-terminal myristoyl group and glycogen binding domain respectively. We generated AMPK 2 subunit
null mice 1o examine the role of the 2 subunit in glucose uptake in skeletal muscle. Real-time RT-PCR
and Western blot analyses were used to examine the eflect of 2 null on AMPK subunit expression in
skeletal muscle. Glucose upltake was measured using ['Cl2-deoxy-glucose in isolated extensor
digtorum bongus (EDL) muscle from wildiype and B2 null mice in the presence and absence of the
pharmacological AMPK activalor S-aminoimidazole-4-carboxamide-1-beta-D-ribofuranoside (AICAR),
AT-PCR and Western blot analysis showed no upregulation of g1 mBMNA or prolein expression in
skeletal muscle of B2 null mice, but marked suppression of AMPE o2 protein levels, AICAR caused a 2-
fold increase in glucose uptake in EDL of wildtype mice, bul no increase in (12 null mice. Thesa results
suppart idea thatl the p2 subunit is essential for AMPE-stimulated glucose uptaks in skeletal muscle,
and the 1 subunit is unable to compensate for this loss of funclion.

P.14 "1 4 Genetic variation in PSARL is associated with plasma insulin concentration

- Walder KR, Blangero J*, Jowett JB*, Bayles L', Curran JE?, Comuzzie AG?,
Zimmet P‘Z“, Collier GR'%, Kissebah AH®
" Metabolic Research Unit, School of Health Sciences, Deakin Unbersity, Waurm Ponds, Australa,
“ ChemGenex Pharmaceuticals Ltd, Geelang, Australia, * Southwest Foundation for Biomedical
Research, San Antonio, USA, * International Chabetes Institute, Caulfield, Austraka, ® Teke Off Pounds
Sensibiy (TOPS) Center for Obasity and Metabolic Research, Medical Colege of Wisconsin, USA

We recently identified a gene encoding a mitochondrial intramembrane protease known as PSARL
(presenilins-associated rhomboid-like protein) that Is located on chromosome 3327 and is associaled
with insulin resistance, Studies in our laboralory and others have shown that PSARL is a key regulator
of mitochondrial function, and strongly suggest a role for PSARL in the development of insulin
resistance. PSARL gene expression in skeletal muscle was comelated with insulin sensitivity in both
animal models and human subjects. Using the family moteral from the MRCOB stidy in which the
original 3g2¥ QTL for plasma insulin and olher melabolic syndrome phenolypes was first discovered,
we resequenced 51 individuals and identified 15 polymorphizms in PSARL [(minor allele frequency
0.003-0,497, average LD=0.44). We performed robust Bayesian quaniilative trall nuclegtide analysis lo
examing the relationship between SMF genctypes and plasma insulin levels in 1031 subjects from 169
families of predominantly northern European ancestry and residing in the US (759 females, 272 males,
mean age 47.2, plasma insulin 87+38 pmoll, BMI 30+7 kg/m®). This siafistical analysis explicilly
allowed for the interaction of SNP genolype with age due to the well known effect of aging on
mitochondrial function. After correction for mulliple testing, 3 SMNPs thal were in very high LD {rho=0.9]
showed sltrong evidence of association with plasma insulin including genotype-by-age intaraction (p <
0.0024), Bayesian analysis revealed that this set of SNPs had a very high posteriar probability (PP =
0.96) of having a direct effect on plasma insulin levels, We are currently completing functional analysis
of two of these SHNPs, a promater variant and a coding variant in exon 7. Overall, these data strongly
support the hypothesis that genetic variation in PSARL represents an important new risk factor for
insulin resistance and type 2 diabaies,
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