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Welcome address 

by the Center for Integrative Genomics Director, 

Nouria Hernandez 

 
On the behalf of the organizing committee, I warmly welcome 
you to the second Center for Integrative Genomics (CIG) 
Symposium in the Génopode building of the University of 
Lausanne ! 
For its inauguration in October 2005, the CIG was lucky 
enough to welcome exceptional speakers. I am happy to say 
that this second symposium continues this trend of excellence 
and thus contributes to establishing it firmly as a tradition for 
all the symposia to come, which we are planning to hold on a 
biennial basis. 
With these symposia, we aim at bringing together the best 
European and non-European scientists in a particular field of 
research represented at the CIG so as to promote interactions between senior and 
junior scientists, in particular graduate students and post-doctoral fellows. We also 
aim at fostering exchanges between scientists using different approaches to study 
the same central question. 
We thank warmly the outstanding speakers who accepted to participate in this year’s 
symposium on Metabolism and Cancer. We wish you all an excellent time and many 
fruitful interactions at this occasion… and we promise you already an exciting 2010 
CIG symposium ! 

 

 
Nouria Hernandez, CIG Director,  
on the behalf of the 2008 CIG symposium 
organizing committee:  
Profs Hernandez, Thorens and Wahli 
CIG, UNIL 
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Program overv iew 

CIG Symposium 2008 
Metabolism and Cancer 

Lausanne, June 4 and 5 
 

June 4, 2008, Morning                                                          Chair: Prof. Walter Wahli 

8:45-9:25 

Dr. Philippe Froguel 
Institut Pasteur de Lille, France 
Genome wide associations studies bring breakthrough in obesity, 
diabetes and associated metabolic disorders 

9:25-10:05 

Dr. Sadaf Farooqi 
University of Cambridge, UK 
Regulation of human appetite and body weight: insights from 
genetics 

10:05-10:20 
Presentation of the 2008 Guenin Prize: Dr. Stéphanie Maret 
Center for Integrative Genomics (CIG), University of Lausanne, Switzerland 
Homer1a is a core brain molecular correlate of sleep loss 

10:20-10:50 Coffee break 

10:50-11:30 

Dr. Johan Auwerx 
Institut de Génétique et Biologie Moléculaire et Cellulaire (IGBMC) 
Illkirch, France 
Transcriptional cofactors as master regulators of metabolism 

11:30-12:10 
Dr. Matej Oresic 
VTT Technical Research Centre of Finland, Espoo, Finland 
Metabolomics in diabetes research 

12:10-14:30 Lunch 
POSTER SESSION 

 
June 4, 2008, Afternoon                                              Chair: Prof. Nouria Hernandez 

14:30-15:10 
Dr. Bruce Spiegelman 
Dana-Farber Cancer Institute Harvard Medical School, Boston, USA 
Transcriptional control of energy homeostasis in health and disease 

15:10-15:50 

Dr. Antonio Vidal-Puig 
Institute of Metabolic Science, Cambridge, UK 
Adipose tissue expandability, lipotoxicity and the metabolic 
syndrome 

15:50-16:05 
Selected talk: Dr. Sander Kersten 
Wageningen University, Netherlands 
Exploring the role and regulation of Angptl4 in mouse and human 

16:05-16:35 Coffee break 

16:35-17:15 

Dr. Grahame Hardie 
University of Dundee, UK 
AMP-activated protein kinase: a drug target in metabolic disorders 
and in cancer?  

17:15-17:55 
Dr. Daniel P. Kelly 
Washington University School of Medicine, St. Louis, USA 
Cardiac nuclear receptor signaling in health and disease 

18:00 Apéro 
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CIG Symposium 2008 

Metabolism and Cancer 
Lausanne, June 4 and 5 

 
June 5, 2008                                                                     Chair: Prof. Bernard Thorens 

8:45-9:25 

Dr. Eileen White 
Rutgers University, Piscataway, USA 
Tumor suppression by autophagy through management of metabolic 
stress 

9:25-10:05 

Dr. Rudolf Kaaks 
German Cancer Research Center (DKFZ), Heidelberg, Germany 
Nutritional energy balance and cancer; epidemiological evidence for 
the implication of metabolic and hormonal risk factors 

10:05-10:20 
Selected talk: Barbara Haenzi 
Friedrich Miescher Institute for Biomedical Research (FMI), Basel, Switzerland 
Role of Memo in premature aging and breast cancer 

10:20-10:50 Coffee break 

10:50-11:30 
Dr. Philipp Scherer 
UT Southwestern Medical Center at Dallas, Dallas, USA 
The role of the adipocyte in metabolism and cancer 

11:30-11:45 

Selected talk: Dr. Michelangelo Foti 
CMU, University of Geneva, Switzerland 
Unsaturated fatty acids promotes hepatocytes proliferation and 
carcinogenesis through downregulation of the tumor supressor 
PTEN 

11:45-12:25 
Dr. Jens Claus Brüning 
Universität Köln, Germany 
Neuronal networks in control of energy homeostasis 
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General information 

 

Conference contact 
Corinne Dentan, conference secretary, in the CIG direction office, Génopode level 2, 
phone : 021 692 39 00 
If necessary, Nicole Vouilloz, CIG Assistant Director, phone 021 692 39 03, mobile 
phone : 079 638 57 70 

Badges 
Must be worn at all time, in particular for the lunch. 

Posters 
People presenting posters are requested to put them up as soon as possible, 
following the poster numbering (see section "posters abstracts"). Their presence is 
expected from 13:00 to 14:30 on June 4. 

Certificates of attendance 
Certificates of attendance will be available on request (corinne.dentan@unil.ch) and 
will be sent by regular mail after the symposium. 

Lunch 
The lunch will be served in the cafeteria in the building Unithèque (la Banane) – see 
map page 2. This meal (up to Fr. 10.-) is included in your registration fee (badge 
compulsory). Tables are reserved. 

Internet and phones 
Free WiFi access in the Génopode building : activate Airport and choose 'forum-unil' 
Free access to internet : you will find in the Génopode building 4 spots with free 
access to internet (no possibility to access attachments). 
Telephone calls can be made from the pay telephone located near the toilets on the 
same floor of the Auditorium C in the Génopode building. Cards can be purchased at 
the tobacconist's or newspaper kiosks. 
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Travel information 
 
Metro timetable from the University (see also www.t-l.ch for more information) 

 
 

 
 
Taxi phone number 
CDI-CDS Call Dispatch System S.A. 0800 818 800 
Taxi Services Sàrl 0800 810 810 
Taxiphone 0800 801 802 
Allô Taxis! 0800 870 872 
ABC Taxis Lausanne 0800 220 250 

Metro 
From the University to 
the center of Lausanne 

MONDAY - FRIDAY 

Metro 
From the University to 
Renens train station 

MONDAY - FRIDAY 
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Medical and dental emergencies 
Vidy Med 
Route de Chavannes 11 
1007 Lausanne 
Phone : 021 622 88 88 
Open from 07.00 to 23.00 
 
Adent Clinique médico-dentaire du Croset SA 
Chemin du Croset 7 
1024 Ecublens 
Emergency 7j/7 phone : 0800 101 800 
Open from 07.00 to 21.00 

Useful links 
Lausanne Public 
Transport Website 

http://www.t-l.ch/ 

'Lausanne Roule' 
Free Bike Rental 

http://www.lausanneroule.ch/english/english.htm 

Lausanne-Tourisme 
Website 

http://www.lausanne-
tourisme.ch/UploadedAsp/26958/2/F/HPLT.asp?Check=Tru
e&Language=F 

Lausanne.ch 
Website 

http://www.lausanne.ch/UploadedAsp/25946/25/F/HPIE.asp
?Check=True&Language=F 
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Symposia abstracts 
 

Genome Wide Associations studies bring breakthrough in obesity, 
diabetes and associated metabolic disorders 
 
Philippe Froguel 
Genomic Medicine, Hammersmith Hospital, Imperial College London, UK, and CNRS 
8090-Institute of Biology, Pasteur Institute, Lille, France.  
 
GWA case/control studies have recently provided a dozen of loci that are consistently 
associated with increased risk for T2D. However, these loci only explain a small 
fraction of T2D heritability. Other form of polymorphisms, such as gene Copy Number 
Variations and rare variants may also greatly contribute to T2D risk. In addition other 
genes may also modulate phenotypes related to glucose control in the general (non 
diabetic) population, and in interaction with environmental factors might play an 
important role in mortality and morbidity beyond diabetes. In this regard non diabetic 
individuals with fasting plasma glucose (FPG) levels at the high end of the normal 
range have a higher risk of mortality. We recently identified associated FPG SNPs in 
the G6PC2 gene, which encodes the selectively expressed in pancreatic islets 
glucose-6-phosphatase catalytic subunit-related protein 2 (also known as IGRP, an 
auto antigen in T1D). G6PC2 SNP decreases FPG (β=-0.06 mmol/l per allele, 
p=4×10-23) and improves pancreatic beta-cell function (p=3×10-13) in three European 
cohorts. Subjects carrying variants in G6PC2, GCK and GCKR have a 4.5% FPG 
reduction compared to non carriers.  
Likewise both GWAs on BMI in general populations and analyzing severe obesity 
cases and normal weight controls identified the brain expressed FTO as a strong 
obesity gene. We also found recent evidence that non synonymous mutations in 
PCSK1 encoding for proconvertase 1/3, increases risk for obesity (Benzinou etal, 
Nature Genetics, in press). We recently performed GWA in 3,000 early onset severely 
obese French subjects and controls, as well as in 2,700 Indian Asians living in the UK 
and identified a locus located about 200K away from the monogenic obesity gene 
MC4-R contributing to both obesity and insulin resistance. Other loci have been also 
identified that currently further replicated in large multiethnic cohorts. 
In conclusion, GWA conducted in both large well phenotyped general population and 
in well defined cases and controls are equally useful to identify fundamental pathways 
involved in glucose and energy homeostasis. These studies should contribute to 
elucidate human metabolic physiology and to understand better the natural history of 
T2D and associated obesity. 

Regulation of human appetite and body weight: insights from genetics 
 
Sadaf Farooqi 
Institute of Metabolic Science, Addenbrooke’s Hospital, Cambridge, U.K. 
 
Obesity is now recognised as one of the greatest threats to public health 
world-wide. The fact that its prevalence is increasing in almost every country 
has drawn attention to the environmental and societal factors underlying this 
phenomenon.  However the effect of these environmental factors need to be 
viewed in the light of the powerful influence of heredity on human fat mass.  
Recently, the molecular basis of the signalling pathways responsible for the 
control of energy balance has been identified, largely through the study of 
natural or artificial mutations in mice. An increasing number of human 
disorders resulting from genetic disruption of these pathways are also being 
identified. Practical implications of these findings for genetic counseling, 
prognostication and even therapy have already emerged. 
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A cofactor network that controls PGC-1α  activity and energy homeostasis  
 
Johan Auwerx 

Institut de Génétique et Biologie Moléculaire et Cellulaire and Institut Clinique de 
la Souris, 67404 Illkirch, France 
 
Dysfunctional mitochondrial oxidative phosphorylation and diminished aerobic 
capacity are associated with metabolic, cardiovascular and neurodegenerative 
diseases that eventually alter life span. We will discuss two distinct signalling 
pathways to control energy expenditure that converge on the coactivator PGC-
1α. In a first study we focussed on the polyphenol resveratrol, an activator of the 
class III HDAC SIRT1, the mammalian Sir2 homolog. Resveratrol significantly 
increased aerobic capacity as evidenced by the doubling of time that mice run on 
a treadmill and by the increased oxidative capacity in muscle fibers ex vivo. This 
enhanced muscle performance was associated with an increase in expression of 
genes encoding for oxidative phosphorylation and mitochondrial biogenesis. 
These molecular events were largely explained by the resveratrol-mediated 
increase in PGC-1α activity, both through an increase in its expression level and 
a decrease in PGC-1α acetylation, fitting with the fact that resveratrol activates 
SIRT1. Importantly, the improved mitochondrial activity induced by resveratrol 
treatment protected mice against diet induced obesity and insulin resistance. In a 
second study, we characterized the role of SRC-3 in energy metabolism. SRC-1 
and -2, two members of the p160 cofactor family were previously shown by us to 
affect energy homeostasis. Differently from SRC-1 and -2 KO mice, SRC-3-/- 
animals weigh less under basal conditions, an effect which is accentuated by a 
high fat diet. This lean phenotype of SRC-3-/- mice is associated with increased 
energy expenditure in BAT and skeletal muscle subsequent to enhanced 
mitochondrial activity. The effect on energy expenditure in the SRC-3-/- mice is 
dependent on the increase in both PGC-1α expression and activity, subsequent 
to its decreased acetylation. In combination, these data suggest that SRC-3 and 
SIRT1 are critical links in a complex cofactor network that is governed by PGC-
1α and that controls energy homeostasis. This work opens up new perspectives 
for therapeutic and preventive strategies for metabolic diseases. 

Large scale clinical metabolomics: Characterization of pre-autoimmune 
phenomena in type 1 diabetes 
 
Matej Orešič 
VTT technical Research Centre of Finland, Tietotie 2, Espoo, FI-02044 VTT, Finland 
 
Metabolomics is a discipline dedicated to the systematic study of small molecules 
(i.e., metabolites) in cells, tissues, and biofluids. Metabolite levels can be regarded as 
amplified responses of biological systems to genetic or environmental changes. 
Clinicians commonly rely on a tiny fraction of the information contained in the 
metabolome, measuring e.g. glucose and cholesterol to monitor diabetes and 
cardiovascular health, respectively. New analytical platforms for metabolomics and 
tools for informatics have been developed that afford extended and sensitive 
measurement of the metabolome, thus opening new opportunities for characterizing 
complex diseases. 
 
The metabolic phenotype is affected by factors such as lifestyle, nutrition and gut 
microbiota. Abnormalities in specific metabolite groups may accordingly mirror 
aberrant responses to environmental alterations. We have been investigating early 
pathogenesis of type 1 diabetes (T1D) using metabolomic approaches in a large birth 
cohort study. To explore etiopathogenesis and prevention possibilities of T1D, over 
8000 children carrying HLA-conferred genetic risk for T1D have been followed since 
birth at 3- to 12-month intervals for development of T1D-related autoantibodies (ICA, 
IAA, GADA and IA-2A) and overt T1D in Type 1 Diabetes Prediction and Prevention 
Study (DIPP), launched in Finland in 1994. Our primary aim has been to elucidate 
early events leading to autoimmunity and overt T1D by analyzing our 11.5-year 
collection of longitudinal serum sample series from the DIPP case and control 
children. 
 
Metabolomics analysis revealed that specific phospholipids functioning as 
endogenous antioxidants were reduced throughout the follow-up in those who 
developed diabetes, while proinflammatory lysophosphatidylcholines were up-
regulated several months prior to seroconversion to autoantibody positivity. Analysis 
of cord blood metabolites also revealed several metabolic changes indicative of 
potential role of gut microbiota in individuals who later progressed to T1D. The 
appearances of insulin and GAD autoantibodies were preceded by downregulation of 
ketoleucine and elevated glutamate. The metabolic profile was partially normalized 
following the seroconversion. Autoimmunity may thus be a relatively late 
phenomenon following the early metabolic disturbances. Our findings imply that 
intervention in this preautoimmune period may offer a time window for preventive 
interventions. 
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Transcriptional Control of Energy Homeostasis in Health and Disease 

Bruce Spiegelman 
Dana-Farber Cancer Institute Harvard Medical School, Boston, USA 
 
Obesity is a disorder of energy balance, whereby food intake exceeds energy 
expenditure. We have been particularly interested in the transcriptional 
pathways controlling energy expenditure through regulation of mitochondrial 
function, using brown adipose cells as a rich source from which to “mine” 
molecules with broad roles in these processes. Here I  discuss the role of the 
PGC-1 transcriptional coactivators in regulating mitochondrial respiration in 
brown fat and many other tissues. Our new data suggests that these 
molecules also coordinate mitochondrial biogenesis with angiogenesis, 
providing a novel pathway to influence tissue respiration and 
ischemia/reperfusion injury. We also present data indicating that PRDM16 is 
a “master” regulator  of the determination of brown fat cell fate. This molecule 
can alter the the differentiation pathway of fat cell precursors and hence, 
might represent a new pathway for the treatment of obesity. PRDM 16 can 
alter the gene expression pattern of white fat precursor cells, so that they 
differentiate into brown fat cells. Expression of sh-RNA against PRDM16 in 
immortalized brown fat cells shows that PRDM16 is required for essentially 
the entire brown fat program. Interestingly, when the same sh-RNA against 
PRDM16 is expressed in primary brown preadipose cells, these cells 
differentiate into muscle cells, strongly suggesting a relationship between 
brown fat and skeletal muscle. 

Obesity, Lipotoxicity and insulin resistance. 
 
Antonio Vidal-Puig 
Institute of Metabolic Science, Cambridge, UK 
 
The mechanisms linking obesity to diabetes are not well defined. The 
clinical observation that lipodystrophic people, with limited amounts of 
adipose tissue, develop insulin resistance while at the same time obesity is 
correlated with insulin resistance appears paradoxical. Further to this, some 
morbidly obese individuals never develop insulin resistance or diabetes, 
whereas others with mild obesity develop severe insulin resistance. A way to 
reconcile these clinical observations is to consider that the absolute amount 
of adipose tissue may not be as important as its remaining ability to expand 
further to meet storage demands. To this end we and others have developed 
and validated the adipose tissue expandability hypothesis. Fundamentally 
the adipose tissue expandability hypothesis states that the absolute amount 
of lipid in individual stores is less relevant to their susceptibility to metabolic 
disease, rather it is their capacity to make new adipose tissue that is crucial. 
When there is a mismatch between energy availability and storage capacity 
in adipose tissue, this leads to ectopic deposition of lipid in other tissues, 
including liver and muscle, causing insulin resistance. The concept that 
ectopic lipid deposition causes insulin resistance is also known as 
lipotoxicity. The lipotoxic hypothesis explains why the intramyocellular lipid 
(IMCL) concentration has a better predictive value of insulin resistance than 
other measurements of obesity (e.g. BMI, waist to hip ratio). Thus the 
phenomenon of lipid-induced toxicity in the context of excess of nutrients 
may be a key link between obesity and type 2 diabetes. Our own work 
(POKO and P465L) has provided further evidence in support of the concept 
of lipotoxicity. 
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AMP-activated protein kinase: a drug target in metabolic disorders and in cancer? 
 
D. Grahame Hardie 
College of Life Sciences, University of Dundee, UK 
 
AMP-activated protein kinase (AMPK) is a sensor of cellular energy status that is a heterotrimeric complex 
composed of a catalytic α subunit and regulatory β and γ subunits. AMPK is only active after phosphorylation 
at Thr-172 in the activation loop of the a subunit kinase domain by upstream kinases. The major upstream 
kinase is the tumour suppressor, LKB1, in complex with two accessory subunits, STRAD and MO25. In some 
cell types, Thr-172 can also be phosphorylated by the Ca2+-dependent protein kinase, CaMKKβ, and possibly 
by a kinase downstream of certain cytokine receptors, TAK1. 
The classical mechanism for activation of AMPK is via an increase in cellular 5'-AMP. Because of the 
adenylate kinase reaction (2ADP ↔ ATP + AMP) the ratio of AMP:ATP varies approximately as the square of 
the ADP:ATP ratio, so that an increase in AMP:ATP is a sensitive index of cellular energy stress. Binding of 
AMP to two sites on the γ subunit promotes phosphorylation of Thr-172 by inhibiting dephosphorylation, 
causing >100-fold activation. In addition, AMP binding causes a further allosteric activation of >10-fold, so that 
the overall activation can be >1000-fold. Both AMP effects are antagonized by ATP, allowing AMPK to act as 
a sensitive sensor of cellular energy charge. Recently we have obtained evidence that AMPK can also sense 
aspects of the structure of glycogen by means of a glycogen-binding domain on the β subunit. Binding of 
branched oligosaccharides to this domain causes allosteric inhibition of AMPK, and also inhibits 
phosphorylation by LKB1 and CaMKKβ. 
Once switched on by a fall in cellular energy charge, caused either by inhibition of ATP synthesis (e.g. due to 
hypoxia) or by acceleration of ATP consumption (e.g. due to contraction in muscle) AMPK phosphorylates 
numerous targets that switch on catabolic pathways (e.g. glucose and fatty acid uptake, glycolysis, fatty acid 
oxidation, mitochondrial biogenesis) while switching off ATP-consuming processes. The latter include the 
biosynthesis of lipids, polysaccharides, glucose (gluconeogenesis) and proteins, with protein synthesis being 
inhibited in part via inhibition of the mTOR pathway. 
The fact that AMPK activation causes a metabolic switch from anabolism to catabolism suggested that AMPK 
activators might be useful as drugs aimed at metabolic disorders such as obesity and type 2 diabetes. 
Intriguingly, the drug metformin, developed from an ancient herbal remedy and currently prescribed to >120 
million diabetics worldwide, now appears to work by activating AMPK. AMPK is also a secondary target for the 
thiazolidinedione drugs, and is regulated by the adipokines, leptin and adiponectin. Novel AMPK activators 
such as AICAR and A-769662 are also effective in reversing many of the defects in animal models of the 
metabolic syndrome, such as the ob/ob mouse and fa/fa rat. 
If cells are short of ATP, it would not make sense for them to grow and to progress through the cell cycle. 
AMPK activation is now known to cause a G1-S phase cell cycle arrest, probably via multiple pathways 
involving p53, p27 and mTOR. The discovery that a known tumour suppressor, i.e. LKB1, acts upstream of 
AMPK1, 2 also suggested that it might be a target for drugs aimed at cancer. In support of this, in a cancer-
prone mouse model that has activated Akt function (due to heterozygosity of PTEN) and reduced LKB1 
function (due to a hypomorphic mutation), AMPK activators (including phenformin, metformin and A-769662) 
delay the onset of tumour formation3. In addition, human diabetics who are treated with metformin have a 30% 
lower incidence of cancer than those on other medications4. One caveat is that there are reasons for believing 
that AMPK may limit necrosis of hypoxic solid tumours by up-regulating catabolic pathways until they have 
established a blood supply. Whether artificial activation of AMPK using drugs would also protect solid tumours 
remains unclear. 
 
1. Hawley SA, Boudeau J, Reid JL, Mustard KJ, Udd L, Makela TP, Alessi DR, Hardie DG. J. Biol. 2, 28 
(2003). 
2. Woods A et al. Curr. Biol. 13, 2004-2008 (2003). 
3. Huang, X. et al. Biochem. J., in press (2008). 
4. Evans JM, Donnelly LA, Emslie-Smith AM, Alessi, DR, Morris AD. BMJ 330, 1304-1305 (2005). 

Cardiac Nuclear Receptor Signaling in Health and Disease 
 
Daniel P. Kelly 
Center for Cardiovascular Research, Washington University School of 
Medicine, St. Louis, MO USA 
 
Evidence is emerging that during the development of heart failure from a 
variety of causes, the myocardium exhibits derangements in fuel and energy 
metabolism.  For example, in heart failure due to long-standing hypertension, 
the heart shifts away from using it standard fuel, fatty acids, to rely on 
glucose, along with the development of mitochondrial abnormalities.  
Conversely, in the insulin resistant and early diabetic heart, the heart is 
unable to use glucose and, therefore, increases the uptake and oxidation of 
fatty acids.  In our laboratory, we have been interested in defining the 
upstream regulatory molecules that control these fuel switches and to 
determine whether these metabolic derangements actually contribute to 
pathologic cardiac remodeling en route to heart failure.  To this end, we and 
others have shown that the nuclear receptors, PPARα and ERRα, control the 
expression of genes involved in mitochondrial fatty acid oxidation and that 
they are deactivated in the hypertrophied heart secondary to pressure 
overload.  In striking contrast, in the insulin resistant and diabetic heart, the 
activity of these pathways is increased.  In addition, it is now known that 
inducible coactivators, including PGC-1α and PGC-1β, serve to “boost” the 
activity of these nuclear receptors.  The activity of the PGC-1 coactivators is 
also altered in cardiac disease states.  In order to determine the role of fuel 
and mitochondrial energy metabolic derangements related to dysregulated 
activity of these factors in the pathogenesis of heart failure, we have 
developed gain-of-function and loss-of-function mouse models relevant to 
myocardial PPARα, PPARβ/δ, ERRα, and PGC-1α/PGC-1β signaling.  The 
results of these studies, including the phenotype of the mouse models under 
basal conditions and in response to pathologic stressors, will be presented. 
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Tumor suppression by autophagy through management of metabolic 
stress 
 
Eileen White 
Molecular Biology and Biochemistry, The Cancer Institute of New Jersey 
Center for Advanced Biotechnology and Medicine, Piscataway, NJ 08854 
USA 
 
Autophagy plays a critical protective role maintaining energy homeostasis 
and protein and organelle quality control. These functions are particularly 
important in times of metabolic stress and in cells with high energy demand 
such as cancer cells. In emerging tumor cells, these protective functions of 
autophagy prevent cellular damage accumulation and cell death, both of 
which can foster tumor progression. Autophagy localizes to regions of tumors 
that are metabolically stressed and defects in autophagy impair the survival 
of tumor cells in these areas. This impaired survival of autophagy-defective 
tumor cells is associated with necrotic cell death and inflammation, the 
cytokine response from which is linked to accelerated tumor growth. In 
emerging cancer cells, another manifestation of autophagy defect and failure 
of energy homeostasis and protein and organelle quality control is the 
activation of the DNA damage response and genome instability. By 
preventing cellular damage, autophagy may act as a tumor suppression 
mechanism by limiting the accumulation of mutations that drive tumor 
progression. The overarching theme is that autophagy protects cells from 
damage accumulation under conditions of metabolic stress and that this is a 
critical and novel tumor suppression mechanism. The challenge now is to 
define the precise aspects of autophagy, including energy homeostasis, or 
protein and organelle turnover, that are required for the proper management 
of metabolic stress that suppress tumorigenesis. Furthermore, we need to be 
able to identify human tumors with deficient autophagy, and to develop 
rational cancer therapies that take advantage of the altered metabolic state 
and stress responses inherent to this autophagy defect. 
 

Excess body weight and cancer risk: Epidemiology and possible mechanisms. 
 
Rudolf Kaaks 
German Cancer Research Center (DKFZ), Germany 
A Western lifestyle – characterized by low physical activity, and high dietary intake, animal 
protein, saturated fats and rapidly digestible carbohydrates – is associated with drastically 
increased risks of many forms of cancer. Epidemiological observations increasingly suggest that 
in large part these increases in risk may be related to nutritional energy balance. Excess body 
weight is associated with increased risks of cancers of the endometrium, breast 
(postmenopausal women), kidney (renal cell tumours), colon, pancreas and oesophagus 
(adenocarcinomas). In addition, there is epidemiological evidence for a protective effect of 
regular physical activity against the development of breast and colorectal cancers, and 
potentially other tumour types. Overall, is has been estimated that excess weight and lack of 
physical activity could account for one quarter to half of the occurrence of the abovementioned 
tumour types. Contrary to the observations among humans on excess energy intake and cancer, 
animal experiments have shown strong reductions in both carcinogen-induced and spontaneous 
tumour development under conditions of energy restriction. 
The mechanisms that may underlie these relationships of nutritional energy balance with cancer 
development may depend on tumour type.  
For endometrial cancer and postmenopausal breast cancer, substantial epidemiological 
evidence implies a central role, particularly, for increased exposure to endogenous estrogens, 
which are increased among more obese women. Among premenopausal women, development 
of ovarian hyperandrogenism (polycystic ovary syndrome) is a frequent phenomenon that is 
related to obesity and hyperinsulinaemia, and is also associated with an increased risk of 
endometrial cancer, probably because of reduced ovarian progesterone synthesis.  
Besides the sex hormones, alterations in the metabolism of insulin and/or insulin-like growth 
factors (IGFs) are increasingly being implicated as possible metabolic links between nutritional 
energy balance and cancer development. Epidemiological studies have shown increased risks 
particularly of colon cancer and endometrial cancer among women and men with high fasting 
and non-fasting plasma insulin concentrations. Likewise, elevated plasma concentrations of IGF-
I have been related to increased risks of cancers of the prostate, breast and colorectum. Finally, 
quite independently of adiposity, higher plasma glucose levels (fasting and post-load) have also 
been associated with increased risks of cancers of the pancreas, liver and endometrium, in 
particular, but also of colon and breast.  
Sex hormones play a key role in several tissue types in the regulation of cellular differentiation 
and/or growth and proliferation. Insulin and IGF-1 both stimulate anabolic processes as a 
function of available energy and elementary substrates (e.g. amino acids), and it is hypothesized 
that the anabolic signals by insulin or IGF-1 can promote tumour development by inhibiting 
apoptosis, and by stimulating cell proliferation. Besides extracellular growth signals, however, 
there is strong experimental evidence that intracellular energy sensing mechanisms also play a 
key role in controlling cell growth, proliferation and apoptosis. Gaining a better understanding of 
the mechanisms relating excess weight and physical inactivity to cancer may lead to improved 
strategies for both cancer prevention and treatment. 
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The Role of the Adipocyte in Metabolism and Cancer 
 
Philipp E. Scherer 
University of Texas Southwestern Medical Center, Dallas, USA 
 
Mammary tumor growth is determined by cell-autonomous effects of 
epithelial cancer cells as well as by contributions of the stromal compartment. 
Our approach focuses on the adipose microenvironment of the mammary 
gland. The physiological role of adipose tissue as a dynamic organ with 
interrelated metabolic, endocrine and hormonal functions has been a field of 
active research, demonstrating its crucial role in maintaining normal energy 
balance, glucose homeostasis and the immune response. In the context of 
the mammary gland, the adipocytes are an abundant cell type in the stroma, 
and are vital for ductal development, tumor growth and survival possibly due 
to their secretory profile of adipokines such as leptin, adiponectin, hepatocyte 
growth factor, Collagen VI, IL6 and TNFa. These factors have been 
associated with obesity and related metabolic disorders, conditions that 
correlate with breast cancer risk. Our previous work characterized a broad 
spectrum of effects mediated by soluble secretory products from adipocytes 
on the proliferative, invasive and angiogenic capacity of ductal epithelial 
cells. This earlier work was suggestive of major contributions of adipokines to 
the malignant progression of breast cancer. A widely studied adipokine in the 
area of metabolism is adiponectin. Adiponectin (APN) is an adipocyte-
specific secretory protein that modulates insulin sensitivity by suppressing 
hepatic glucose output from gluconeogenesis. Low levels of APN are 
associated with obesity and the metabolic syndrome. In addition it has potent 
protective effects against inflammation, adverse lipid profiles and 
atherosclerosis. As a result, it is thought to be potently cardioprotective. In 
the context of mammary tumors, it has potent pro-angiogenic effects and is 
an important factor mediating vascularization of early tumor lesions. 

Neuronal networks in control of energy homeostasis 
 
Jens Claus Brüning 
Institute for Genetics, University of Cologne, Germany 
 
Neuropeptide Y (NPY) - and agouti-related peptide (AgRP) - as well 
as proopiomelanocortin (POMC)-expressing neurons in the arcuate 
nucleus of the hypothalamus integrate multiple hormonal and nutrient 
signals to adapt energy homeostasis and peripheral glucose 
metabolism. The presentation will focus on the common intracellular 
signaling pathways activated by these signals in defined neurons of 
the arcuate nucleus of the hypothalamus such as the activation of the 
Pi3 kinase and STAT3 signaling pathway. Data from transgenic mice 
with either deletions or constitutive activations of these pathways in 
AgRP and POMC neurons will be presented. The functional 
consequences of modulating these unifying intracellular pathways and 
their regulation by diverse upstream activators will be discussed. 
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SL1 Unsaturated fatty acids promotes hepatocytes 
proliferation and carcinogenesis through downregulation of the 
tumor supressor pten. 
 
Manlio Vinciguerra1, Fabio Carrozzino2, Sebastiano Carlone3, Roberto Montesano2, 
Roberto Benelli3 and Michelangelo Foti1 
1,2Dept. Cellular Physiology and Metabolism, Geneva Medical Faculty, Geneva, 
Switzerland, and 3Dept. Oncologia Translazionale, Istituto Nazionale per la Ricerca 
sul Cancro, Genova, Italy. 
 
Background: The impact of dietary free fatty acids in the development of specific 
cancers is highly controversial. We recently demonstrated that unsaturated fatty acids 
trigger the downregulation of the tumor suppressor PTEN through an NF-kB/mTOR-
dependent mechanism in hepatocytes (Vinciguerra et al., Gastroenterology, 2008). 
PTEN is mutated or deleted in several human cancers and in the liver, PTEN deletion 
leads to steatosis, inflammation and hepatocellular carcinoma. In this study, we now 
evaluated whether unsaturated fatty acids also promote hepatocytes carcinogenesis 
by downregulating PTEN expression. 
Methods: The effects of fatty acids and PTEN-specific siRNAs on hepatocytes 
proliferation, invasiveness and gene expression were assessed in vitro using HepG2 
cells. The tumor promoting activity of unsaturated fatty acids was evaluated in vivo 
using HepG2 xenografts in nude mice.  
Results: HepG2 exposure to unsaturated fatty acids, or to PTEN-specific siRNAs, 
increases cell proliferation, cell migration and invasiveness, and alters the expression 
of genes involved in epithelial-to-mesenchymal transition and carcinogenesis. These 
effects were dependent on the PTEN expression levels in hepatocytes and were 
prevented by mTOR and NF-kB inhibitors. Consistent with our in vitro data, the 
development and size of subcutaneous HepG2-derived tumors inoculated in nude 
mice were dramatically increased when mice were fed with a high fat diet, or when 
inoculated cells were embedded in fatty acid-enriched matrigel. 
Conclusions: These data demonstrate that dietary unsaturated fatty acids promote 
hepatocytes proliferation and carcinogenesis by downregulating the expression of the 
tumor suppressor PTEN. 

SL2 
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SL3 Exploring The Role And Regulation Of ANGPTL4 In Mouse 
And Human 
 
Laeticia Lichtenstein, Anastasia Georgiadi, Emma Steenbergen, Michael Müller and 
Sander Kersten. 
Nutrigenomics Consortium, TI Food and Nutrition, Wageningen, the Netherlands, and 
Nutrition, Metabolism and Genomics group, Division of Human Nutrition, Wageningen 
University, P.O. Box 8129, Wageningen, The Netherlands. 
 
Fatty acids are believed to regulate gene expression mainly via nuclear receptors, 
including the PPARs. To investigate the effect of dietary unsaturated fatty acids on cardiac 
gene expression and to explore the mechanisms involved, wild-type, PPARα-/-, and 
PPARβ/δ-/- mice were given a single oral gavage of synthetic triglyceride composed of 
either C18:2 or C18:3. According to microarray analysis, the gene most significantly 
upregulated in heart by C18:2 and C18:3 encoded Angiopoietin-like protein 4 (Angptl4). 
Angptl4 was recently identified as major determinant of plasma TG levels in mice. By 
inhibiting lipoprotein lipase, Angptl4 suppresses clearance of TG-rich lipoproteins. 
Upregulation of Angptl4 by dietary fat was dependent on PPARβ/δ, and independent of 
PPARα, in direct contrast to UCP3. To investigate the impact of Angptl4 upregulation on 
cardiac fatty acid metabolism, oral fat loads were given to wild-type, Angptl4 transgenic, 
and Angptl4-/- mice. In agreement with the inhibitory effect of Angptl4 on LPL, the 
postprandial plasma TG response was dramatically increased in Angptl4-transgenic mice, 
while it was abolished in Angptl4-/- mice. Cardiac fatty acid uptake was dependent on 
Angptl4 expression, as determined by expression of fatty acid-responsive genes Lcn2 and 
Fkbp5. The effect of Angptl4 on cardiac lipid storage in the context of a chronic high fat diet 
is currently being explored. We postulate that upregulation of Angptl4 by dietary fat and 
subsequent inhibition of fatty acid uptake is part of a feedback mechanism aimed at 
minimizing deviations in myocardial fatty acid levels and fuel utilization, and prevents 
against lipotoxicity. 
While the impact of Angptl4 on plasma lipids is relatively clear, little is known about the 
physiological determinants of plasma Angptl4 levels in humans. Here we report the 
development, validation, and utilization of an Elisa assay to quantitatively assess Angptl4 
levels in human plasma. The within-day intra-individual coefficient of variation (CV) was 
10%, while the within-day inter-individual CV was 78%. The origin of the large inter-
individual variation in plasma Angptl4 levels is unclear but may be genetic. Interestingly, no 
relationship was observed between plasma hAngptl4 levels and adipose tissue Angptl4 
mRNA expression. Also, no correlation was found between plasma hAngptl4 and plasma 
TG or cholesterol. Treatment of patients with fenofibrate significantly increased plasma 
hAngptl4 levels (1.4 fold, p<0.001). Fasting also significantly increased plasma Angptl4 
levels, which were further increased by subsequent endurance exercise. The fasting and 
exercise-induced increase in plasma Angptl4 was completely abolished when subjects 
were given glucose. We conclude that plasma Angptl4 levels rise in response to elevation 
of plasma free fatty acids, suggesting a role for Angptl4 in regulation of fatty acid 
metabolism in humans. 

SL4 Guenin Prize 2008 
 
Homer1a is a core brain molecular correlate of sleep loss 
Stéphanie Maret1, Stéphane Dorsaz1, Laure Gurcel1, Sylvain Pradervand2, 
Brice Petit1, Corinne Pfister1, Otto Hagenbuchle2, Bruce O’Hara3, Paul 
Franken1, and Mehdi Tafti1 
1Center for Integrative Genomics (CIG), University of Lausanne, Génopode, CH-
1015 Lausanne, Switzerland. 2Lausanne DNA Array Facility (DAFL), University of 
Lausanne, Génopode, CH-1015 Lausanne, Switzerland. 3Department of Biology, 
University of Kentucky, Lexington, KT 40506-0225, USA 
 
Background: Sleep is regulated by a homeostatic process that determines its 
need and a circadian process that determines its timing. A highly reliable index of 
the homeostatic process is provided by the amplitude and prevalence of EEG 
delta oscillations (delta power). We have shown that the homeostatic regulation 
of sleep need, quantified as delta power, varies with genetic background and is 
associated with a locus on mouse chromosome 13. Here we show that Homer1a, 
localized within this locus, is the best transcriptional index of sleep need. 
Methods: Sleep deprivation and transcriptome profiling was performed in 3 
inbred mouse strains with differential delta power response to sleep deprivation. 
A transgenic mouse model was generated that expresses a Flag-tagged poly(A) 
binding protein under the control of the Homer1 gene enabling us to study gene 
expression in Homer1 expressing cells. 
Results: We show that genetic background affects susceptibility to sleep loss at 
the transcriptional level in a tissue-dependent manner. In the brain, Homer1a 
expression best reflects the response to sleep loss. Time course gene 
expression analysis suggests that 2032 brain transcripts are under circadian 
control. However, only 391 remain rhythmic when mice are sleep deprived at four 
time points around the clock. Using our transgenic mouse line we show that in 
Homer1-expressing cells specifically, apart from Homer1a, three other activity-
induced genes (Ptgs2, Jph3, and Nptx2) are over-expressed after sleep loss. 
Conclusions: Our findings suggest that most diurnal changes in gene 
transcription are sleep-wake dependent rather than clock dependent. The four 
genes identified play a role in recovery from glutamate-induced neuronal 
hyperactivity. The consistent activation of Homer1a suggests a role for sleep in 
intracellular calcium homeostasis and in the protection from neuronal activation 
imposed by wakefulness. 
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1 Genome-scale analysis of the cell cycle and transcriptional regulator HCF. 
 
Monica Albarca1, Frédéric Schutz2, Mauro Delorenzi2, W. Herr1.  
 
1. Center for Integrative Genomics, University of Lausanne, Génopode, 1015, 
Lausanne, Switzerland. 
2. Swiss Institute of Bioinformatics, Génopode, 1015, Lausanne, Switzerland. 
 
Cancer is one of the major health problems of our society. Development of a tumor 
involves changes in the control of cell proliferation. A key regulator of cell proliferation 
is human HCF-1 (host cell factor-1). HCF-1 regulates multiple phases of the cell cycle, 
specifically the G1 and M phases. Importantly, the gene encoding HCF-1 is 
overexpressed in tumors and this overexpression is a marker than predicts poor 
prognosis in cancer treatment (Glinsky et al., 2005. J. Clin. Invest., 115, 1503-1521). 
HCF-1 is also a broad activator and repressor of transcription. HCF-1 can control the 
G1 to S phase transition by interaction with several members of the E2F family. In 
early G1, the transcriptional repressor E2F4 interacts with HCF-1 which links it to the 
Sin3 histone deacetylase complex, associated with transcriptional repression. Then 
during the G1 to S phase transition, the transcriptional activator E2F1 recruits HCF-1 
which links it to the MLL family of histone H3 lysine 4 (H3K4) methytransferases, and 
promotes activation of E2F1 responsive promoters and S-phase entry.  
 
The HCF protein has been well conserved during evolution. Its structure and 
interactions with transcriptional regulator proteins have been conserved in the model 
organism Drosophila melanogaster. Therefore we used Drosophila melanogaster HCF 
(dHCF) protein as a model to study HCF functions. Drosophila has a small and 
compact genome which facilitates to perform genome wide approaches. A 
combination of ChIP on chip and ChIP-seq techniques have shown that dHCF protein 
binds to many gene promoters, colocalizes with RNA polymerase II and marks of 
active transcription such as H3K4 dimethylation. Gene expression arrays, in the 
presence and the absence of dHCF, reveal that dHCF promotes the activation of 
genes involved in nuclear processes, such as the control of protein synthesis, and to 
our surprise repression of genes which code for membrane associated proteins, 
involved in cell adhesion and development. 

2 Inhibition of tumor growth by a peptide 
derived from the N2 fragment of RasGAP 
 
Alessandro Annibaldi, David Michod and Christian Widmann 
Physiology - University of Lausanne, Switzerland 
 
Peptides interfering with cancer cell resistance to apoptosis 
have the potential to increase the efficacy of anti-cancer 
treatments. Potential problems with peptide-based therapies 
are the in vivo instability of the peptides, rapid clearance or 
inability to reach tumors. We have reported earlier that a cell-
permeable RasGAP-derived peptdide (TAT-RasGAP317-326) 
specifically sensitizes tumor cells to genotoxins. We now 
provide evidence that TAT-RasGAP317-326 synthesized 
backward using D-amino acids (‘retro-inverso’ form; RI·TAT-
RasGAP317-326) displays increased resistance to degradation 
in biological fluids. This peptide was detected in the blood of 
mice at least 90 minutes following i.p. injection. 
RI·RasGAP317-326 increased the ability of cisplatin to inhibit 
HCT116 tumor growth in nude mice. This study 
demonstrates the in vivo efficacy of a stable, tumor-specific, 
genotoxin sensitizer and shows that this compound can be 
used in vivo to improve chemotherapy. 
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3 The role of PGC 1alpha in muscle metabolism. 
 
Anne-Sophie Arnold, Christoph Handschin. 
University of Zürich, Institute of Physiology, Switzerland 
 
Spinal muscular atrophy (SMA) is characterized by a mutation in the 
survival motor neuron (SMN) gene, leading to a deficit of expression of 
the SMN protein, a ubiquitously expressed protein which exact function is 
unknown. It results in motoneuron degeneration and muscle atrophy. For 
a long time, SMA was considered as a motor neuron disease only, but 
recent findings involve the muscle in the development of the pathology, 
as well.  
We showed that a key regulator of muscle plasticity, the peroxisome 
proliferator-activated receptor gamma coactivator 1 alpha (PGC-1α), is 
able to protect muscle from disuse-induced atrophy and to regulate the 
expression of post-synaptic genes in the neuromuscular junction (NMJ). 
Many properties of PGC-1α, as well as its beneficial effects on dystrophic 
phenotype in mdx mice, suggest that it might be a potential therapeutic 
target in SMA.For this study, we have three different transgenic mice: 
SMA models (SMA I and SMA III) and a PGC-1α global KO mouse. The 
expression of PGC-1α, SMN and other RNA metabolism genes assessed 
by real-time PCR, and the expression of specific markers for the NMJ 
(acetylcholine receptors, neurofilaments, synaptophysin…) observed by 
immunohistochemistry showed differences between those models. These 
experiments give insights into the possible mechanistic links between 
PGC-1α and SMN at the muscle and the NMJ levels. We have at our 
disposal different constructs allowing us to over-or under-express either 
SMN or PGC-1α in primary muscle cells coming from our models. By 
using different combinations of those constructs, followed by the 
innervations of the cells with rat spinal cords explants, we can observe 
the behavior of the nerve-muscle cocultures and highlight the possible 
beneficial effect of PGC-1α on the SMA phenotype. 
Those preliminary results will open the way for a brand new field in the 
treatment of SMA, a devastating disease for which therapeutic 
breakthrough are desperately needed. 

4 Fructose 1,6-bisphosphatase upregulation correlates with sensitivity to 
the anti-gluconeogenic agent metformin in a mTOR-pathway addicted tumour 
model system 
Don Benjamin, Marco Colombi, Klaus Molle, Charles Betz, Min Lu, Anke Thiemeyer, 
Martin Schmidlin and Christoph Moroni 
Institute for Medical Microbiology, Dept Biomedizin, University of Basel, Switzerland 
 
IL-3 dependent PB3c murine mastocytes lose the requirement for IL-3 upon 
oncogenic transformation. We generated IL-3 independent loss-of-function mutants 
by frame-shift mutagenesis that were sensitive to the mTOR inhibitor rapamycin 
which triggered apoptosis leading to cell death within 48 hours. Characterisation of 
the mutants revealed constitutive mTOR activation as confirmed by phospho-
readouts either through loss of PTEN (3 mutants), TSC2 (1 mutant) and unidentified 
genetic lesions (3 mutants). 
 A microarray analysis for genes showing altered expression in the transition to IL-3 
independence or back (by back-fusion to precursor cells), as well as under rapamycin 
treatment, revealed a single candidate: fructose-1,6-bisphosphatase 2 (FBP2), a key 
enzyme in gluconeogenesis. Quantitative real-time PCR confirmed FBP2 over-
expression in the PTEN-/- mutants relative to precursor cells and that the expression 
was rapamycin sensitive. Reintroduction of PTEN downregulated FBP2 expression 
while PTEN downregulation in precursor cells triggered FBP2 expression. When 
challenged with metformin, a widely used anti-diabetic drug with potent anti-
gluconeogenic properties, the mutants were effectively killed with the exception of the 
TSC2-/- mutant, the sole non-FBP2 expressing mutant. The killing effect of metformin 
synergised strongly with rapamycin at low doses that may be clinically deliverable. 
A related aspect of FBP2 expression is that the simultaneous operation of both 
gluconeogenic and glycolytic pathways establishes a futile substrate cycle that 
consumes ATP which is released as heat. It has long been known that cancer cells 
have higher temperatures due to increased glycolysis but are nevertheless 
paradoxically more sensitive to temperature elevation (>43.5°), a feature that has 
been exploited in some alternative treatments. We tested parallel cultures of the 
various cell-lines at 37° and 44.5° and measured cell viability after 4hrs. The FBP2 
overexpressing cells were heat-sensitive (>70% cell death) compared to the non-
expressing controls (<20% cell death). Heat sensitivity in FBP2 expressing cells was 
also strongly potentiated by pretreatment with metformin or rapamycin. As 
corroboration, re-expression of PTEN in a -/- mutant, which led to a decline in FBP2 
expression, also showed a concomitant decrease in heat sensitivity. These results 
point to an interface between metabolism and oncogenic transformation and FBP2 
appears to be a useful marker to indicate cells responding to rapamycin, metformin, 
hyperthermia or their combined application. 
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5 Gut microbiota modulation by non-absorptive antibiotics 
polymyxin B and neomycin improved glucose tolerance in DIO 
mice 
 
Florence Blancher, Mathieu Membrez, Muriel Jaquet, Rodrigo Bibiloni, 
Irene Corthesy, Katherine Macé and Chieh Jason Chou 
 
Nestlé Research Center, P.O. Box 44, Lausanne CH-1000, Switzerland 
 
Gut microbiota has been shown to influence adiposity. However it is 
not clear whether gut microbiota is involved in the pathophysiology of 
type 2 diabetes. To address this issue, we modulated gut microbiota 
via antibiotic treatments and examined the diabetic phenotypes of 
diet-induced obese and insulin resistant (DIO) mice immediately after 
the treatments and after a 4-week washout period. Our data showed 
that a 2-week treatment with polymyxin B/neomycin (0.5 and 1.0 g/L) 
significantly altered the cecal microbiota profile and reduced the 
number of cecal Enterobacteria. The blood glucose concentration was 
also reduced by 6.2% in the treated DIO mice. A norfloxacin/ampicillin 
treatment (1.0 g/L each) drastically reduced cecal bacterial DNA 
concentrations below the limit of detection and caused a greater 
improvement in glycemic control with a 15.8% reduction in glycemia 
and improved glucose tolerance in the DIO mice. After the 4-week 
washout period, the pattern of cecal microbiota was similar to the end 
of antibiotic treatments regardless the combination of antibiotics. 
However, the beneficial effect of norfloxacin and ampicillin was 
reduced to lowered fasting glycemia, while the mice previously treated 
with polymyxin B/neomycin showed further improvements in fasting 
glycemia and oral glucose tolerance. The continuous improvement in 
glycemic control was associated with the modulated intestinal 
microbiota instead of food intake, body weights or body fat of the 
mice. In summary, our data indicate that the treatment with non-
absorptive antibiotics polymyxin B/neomycin ameliorated the glycemic 
control of DIO mice through a mechanism involved in gut microbiota 
modifications. 

6 HDAC7 as a modulator of HNF4 transcriptional activity. 
Cristina Casals Casas*, Christophe Héligon* and Béatrice Desvergne. 
Center for Integrative Genomics, National Research Center “Frontiers in 
Genetics”, University of Lausanne, Switzerland.  
*C.C.C. and C.H. contributed equally to this work. 
 
The SOUTH project is a European research program involving 11 research 
structures aiming at generating new therapeutics approaches for cholesterol 
disorders. 
Cholesterol and lipid homeostasis is achieved through the action of a 
complex regulatory network that controls the expression of genes involved in 
these metabolic pathways. Nuclear receptors are ligand activated 
transcription factors. They are important players in metabolic regulations and 
many of their known endogenous ligands are metabolites derived from fatty 
acid or cholesterol metabolism. In addition to ligand binding, fast modulation 
of their activity may be achieved through shuttling of co-regulators between 
cell cytoplasm and nucleus, such as proposed for the repressing activity of 
histone deacetylases (HDACs) on nuclear receptor activity.  
In hepatocytes, the activity of the nuclear receptor HNF4 regulates the 
expression of Cyp7A1, a key enzyme in cholesterol homeostasis that 
processes cholesterol into bile acids. Recent literature demonstrates that this 
HNF4 activity is downregulated by HDAC7 in presence of bile acids 1.  
The main goals of the present project are to explore means for modulating 
cholesterol homeostasis, via interfering with Cyp7A1 gene expression. For 
this, on the one hand, we are studying how broad is HDAC7-mediated 
transrepression of HNF4 regulated genes. This will be in part achieved by 
ChIP-Seq analysis, an unbiased search for HDAC7-modulated promoters. 
On the other hand, we are exploring the physical interactions between 
HDAC7 and HNF4, using Fluorescence Resonance Energy Transfer (FRET) 
analysis in the living cells. These tools will be extremely useful for the design 
and characterization of new compounds targeting HDAC7 that would 
modulate cholesterol homeostasis via bile acid synthesis. 
 

1. Mitro, N et al. Insights in the regulation of cholesterol 7alpha-hydroxylase gene reveal 
a target for modulating bile acid synthesis. Hepatology 2007 46, 885-97. 
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7 Dietary soy activate AMP-activated protein kinase with improvement in lipid and 
glucose metabolism 
 
Cederroth C.R.1, Vinciguerra M.2, Kühne F.1, Klein M3, James R.W.4, Doerge D.R.5, Foti 
M.2, Rohner-Jeanrenaud F.3, Vassalli J.-D.1 and Nef S1. 
 

1Department of Genetic Medicine and Development and National Centre of Competence 
Research Frontiers in Genetics, 2Department of Cellular Physiology and Metabolism, 
Faculty of Medicine, 3Laboratory of Metabolism and 4Clinical Diabetes Unit, Division of 
Endocrinology, Diabetology and Nutrition, Department of Internal Medicine, University of 
Geneva, 1211 Geneva 4, Switzerland. 5National Center for Toxicological Research, 
Jefferson, Arkansas 72079, USA. 
 
Background/Introduction: 
Obesity and diabetes are increasingly prevalent health problems and effective natural 
preventive or therapeutic approaches are required. Phytoestogens are non-steroidal 
compounds mostly found in soy that can bind to both Estrogen Receptor alpha (ERα) and 
Estrogen Receptor beta (ERβ) due to their ability to mimic the conformational structure of 
estradiol and therefore to modulate the actions of estrogen on target tissues. As yet, the 
effects of phytoestrogens on metabolism remain sparse. 
Methods: 
Outbred CD1 male mice were maintained on ad libitum access to either a high soy-
containing diet (HP), or a soy-free diet (LP). In the LP diet formulation, soy has been 
omitted and replaced by lactic casein and dried skim milk. We assessed metabolic 
parameters such as body composition, energy expenditure and locomotor activity. We 
measured blood hormones, performed GTT, ITT, euglycemic hyperinsulinemic clamps, 
Western blots and qRT-PCR of key metabolic components. 
Results: 
Here, we show that male mice fed with dietary soy had reduced adiposity associated with a 
central modulation of energy expenditure. Fatty acid oxidation was stimulated in peripheral 
tissues by increasing AMP-activated protein kinase (AMPK) phosphorylation and its 
downstream target, acetyl coenzyme A carboxylase (ACC), and by upregulating 
mitochondrial and peroxisomal metabolism. In parallel, soy-exposed animals show 
improved glucose tolerance and insulin sensitivity. Our data suggest that the improved 
insulin responsiveness is due to the AMPK-induced reduction of the negative feedback 
loop between S6 kinase 1 (S6K1) and the Insulin Receptor Substrate (IRS)-1 in muscle, 
consequently promoting an increased activity of AKT and subsequent glucose uptake in 
skeletal muscle.  
Conclusion: 
We conlude that dietary soy and by inference phytoestrogens could prove useful to control 
obesity and associated disorders, and that the AMPK pathway, the dysregulation of which 
may be responsible for the metabolic syndrome, is a likely target for some of their 
beneficial effects. 

8 Glucagon-like peptide-1 protects beta-cells against apoptosis 
and increases their glucose competence through activation of an 
IGF-2/IGF-1 receptor autocrine loop 
 
Marion Cornu1, Jiang-Yan Yang2, Evrim Jaccard2, Carine Poussin1, 
Christian Widmann2, Bernard Thorens1 

1Department of Physiology and Center for Integrative Genomics, 
University of Lausanne, Génopode Building, CH-1015 Lausanne, 
Switzerland 
2Department of Physiology and Department of Cellular Biology and 
Morphology, Biology and Medicine Faculty, University of Lausanne, 
Bugnon 9, CH-1005 Lausanne, Switzerland 
 
Combined inactivation of the receptors for the gluco-incretin hormones 
glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like 
peptide-1 (GLP-1) leads to a beta-cell autonomous defect in insulin 
secretion. To identify gluco-incretin regulated genes, whose abnormal 
expression may explain reduced glucose-stimulated insulin secretion, we 
performed transcriptomic analysis of islets from control and double 
receptor knockout mice (GIP-R-/-GLP1-R-/-). We found that the insulin-like 
growth factor-1 (IGF-1) receptor was markedly reduced in the mutant 
islets both at the mRNA and protein levels and that GLP-1 or exendin-4 
induced IGF-1 receptor protein expression in both, islets and MIN6 beta 
cell line. In MIN6 cells, GLP-1 increased IGF-1 receptor protein level, 
whereas inhibition of phosphodiesterase enhanced IGF-1 receptor 
expression both at the mRNA and protein levels. The kinetics of IGF1-R 
induction, which reached a maximum at ~18 hours, was similar to the 
kinetics of Akt, but not Erk1/2 phosphorylation. We further demonstrated, 
both in insulin-secreting cell line and in primary islets, that up-regulation 
of IGF-1 receptor expression led to increased Akt phosphorylation and 
that activation of this signaling pathway was dependent on the autocrine 
secretion of IGF-2. Finally, our data showed that activation of this IGF-
2/IGF-1 receptor autocrine loop was required for GLP-1 to protect beta-
cells against cytokine-induced apoptosis and to enhance their glucose 
competence.  



Selected presentations 

Center for Integrative Genomics (CIG) 25 2008 CIG Symposium 

9 

 

10 

 



Selected presentations 

Center for Integrative Genomics (CIG) 26 2008 CIG Symposium 

11 The transcriptional control of angiogenesis: 
involvement of the nuclear receptor PPARs 
 
Dulery C, Wawrzyniak M, Terrier R, Michalik L 
 
Center for Integrative Genomics, University of Lausanne, 
Switzerland  
 
Angiogenesis is a key step in many physiological and 
pathological processes. The transcriptional regulation of the 
angiogenic process remains unclear. The peroxisome 
proliferator-activated receptors (PPAR) belong to the nuclear 
hormone receptor (NHRs) family of ligand-activated transcription 
factors. Three isotypes, PPARα, PPARβ and PPARγ have been 
identified. They are all expressed in endothelial cells (ECs) , and 
recent data suggests that important mechanisms for 
vasculogenesis and angiogenesis, such as cell 
proliferation/differentiation, directional sensing/migration, and 
survival, involve PPARs. For example, PPARγ-null mutation 
impairs angiogenesis in placental development resulting in 
embryonic lethality, and PPARs modulate the expression/activity 
of several angiogenic factors.  
Using organ culture models, culture of human dermal 
microvascular endothelial cells (HDMECs), Xenopus tadpoles 
and genetically modified mouse in vivo models, we decided to 
study  the consequences of loss or gain in PPAR activity in 
endothelial cell functions. Since PPARs are known valuable 
therapeutic targets, understand how they regulate endothelial 
cell functions will not only further our knowledge of the 
transcriptional regulation of angiogenesis, but may also be of 
medical interest. 

12 Micronutrigenomics for lipid metabolism 
regulation 
 
Ilhem El kochairi, Sylvain Pradervand, Walter Wahli 
 
Center for Integrative Genomics, National Research Center 
Frontiers in Genetics, University of Lausanne, CH-1015 
Lausanne, Switzerland 
 
To understand how a combination of micronutrients decreases 
plasma lipids in humans, 3 groups of genetically obese and 
dyslipidemic mice (ob/ob) received either the hypolipidemic 
micronutrition (Lipistase®) or Fenofibrate, as a positive control, 
or the micronutrition vehicle soya oil, as a negative control. After 
4 weeks, plasma lipids were measured in mice and a 
microarray analysis was performed on liver, white adipose 
tissue and skeletal muscle samples from 7 animals in each of 
the 3 experimental groups. 
Micronutrition showed the same efficacy as Fenofibrate in 
decreasing the plasma lipids in mice, but while this drug is 
affecting the transcriptome of all the three organs, Lipistase® 
targeted preferentially the skeletal muscle and modulated only a 
limited number of genes. 
Knowing the muscular side effects of the fibrates, it is important 
to note that Lipistase® modulates differently the skeletal muscle 
transcriptome, compared to Fenofibrate. Finally, Lipistase® 
decreases plasma lipids most likely through the activation of 
oxidative pathways. 
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13  A novel synthetic SIRT1 agonist 
protects against diet-induced metabolic 
disorders by enhancing fat oxidation 
 
Jérôme Feige, Marie Lagouge, Carles Canto, Jill C. Milne, 
Philip D. Lambert, Peter J. Elliott and Johan Auwerx 
Institut de Génétique et Biologie Moléculaire et Cellulaire and Institut 
Clinique de la Souris, 67404 Illkirch, France 
 
Enhancing energy expenditure has emerged as an attractive strategy 
to combat metabolic disorders. To that respect, sirtuins have emerged 
as attractive targets which modulate gene expression through NAD-
dependent deacetylase activity. The sirtuin 1 (SIRT1) is an important 
regulator of metabolic processes such as lipolysis, fatty acid oxidation, 
mitochondrial activity and gluconeogenesis. The possibility to 
allosterically modulate the activity of SIRT1 has opened new 
pharmaceutical avenues in the metabolic arena, which we previously 
demonstrated using the natural Sirt1 activator resveratrol. In the 
present study, we report the metabolic phenotype of mice treated with 
SRT1720, a novel specific and potent synthetic activator of SIRT1, 
which promotes PGC-1α deacetylation but not AMPK activation. 
SRT1720 strongly protects mice from diet-induced obesity and insulin 
resistance by enhancing oxidative metabolism in skeletal muscle, liver 
and brown adipose tissue. These metabolic effects of SRT1720 are 
mediated by the induction of a genetic network controlling fatty acid 
oxidation. Combined with our previous work on resveratrol, the current 
study using a specific SIRT1 activator further validates SIRT1 as a 
novel target for the treatment of metabolic disorders such as obesity 
and type 2 diabetes. 

14   Unsaturated fatty acids promotes hepatocytes proliferation 
and carcinogenesis through downregulation of the tumor supressor 
PTEN. 
 
Manlio Vinciguerra1, Fabio Carrozzino2, Sebastiano Carlone3, Roberto 
Montesano2, Roberto Benelli3 and Michelangelo Foti1 
1,2Dept. Cellular Physiology and Metabolism, Geneva Medical Faculty, 
Geneva, Switzerland, and 3Dept. Oncologia Translazionale, Istituto 
Nazionale per la Ricerca sul Cancro, Genova, Italy. 

 

Background: The impact of dietary free fatty acids in the development of 
specific cancers is highly controversial. We recently demonstrated that 
unsaturated fatty acids trigger the downregulation of the tumor suppressor 
PTEN through an NF-kB/mTOR-dependent mechanism in hepatocytes 
(Vinciguerra et al., Gastroenterology, 2008). PTEN is mutated or deleted in 
several human cancers and in the liver, PTEN deletion leads to steatosis, 
inflammation and hepatocellular carcinoma. In this study, we now evaluated 
whether unsaturated fatty acids also promote hepatocytes carcinogenesis by 
downregulating PTEN expression. 
Methods: The effects of fatty acids and PTEN-specific siRNAs on 
hepatocytes proliferation, invasiveness and gene expression were assessed 
in vitro using HepG2 cells. The tumor promoting activity of unsaturated fatty 
acids was evaluated in vivo using HepG2 xenografts in nude mice.  
Results: HepG2 exposure to unsaturated fatty acids, or to PTEN-specific 
siRNAs, increases cell proliferation, cell migration and invasiveness, and 
alters the expression of genes involved in epithelial-to-mesenchymal 
transition and carcinogenesis. These effects were dependent on the PTEN 
expression levels in hepatocytes and were prevented by mTOR and NF-kB 
inhibitors. Consistent with our in vitro data, the development and size of 
subcutaneous HepG2-derived tumors inoculated in nude mice were 
dramatically increased when mice were fed with a high fat diet, or when 
inoculated cells were embedded in fatty acid-enriched matrigel. 
Conclusions: These data demonstrate that dietary unsaturated fatty acids 
promote hepatocytes proliferation and carcinogenesis by downregulating the 
expression of the tumor suppressor PTEN. 
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15 Metabolic control under hypoxia 
 
Nan Chen1, Olivier Rinner2, Matthias Gstaiger2 and Christian Frei1 
 
1CC-SPMD and Institute for Cell Biology, ETH Zurich, Switzerland 
2Institute for Molecular Systems Biology, ETH Zurich, Switzerland 
 
Eukaryotic cells have a conserved response to low oxygen, termed 
hypoxia: Slowed growth and cell cycle progression and a shift away 
from oxidative metabolism. Drosophila Sima, the homologue to 
mammalian Hif-1alpha, is part of a transcription factor that mediates 
the cellular response to hypoxia. Sima function is regulated by 
different mechanisms, most importantly by degradation mediated in 
response to hydroxylation by the Fatiga prolyl hydroxylase. Since the 
Fatiga-Sima pathway does not explain all aspects of hypoxia 
response, we postulated that Fatiga can function in a Sima-
independent manner.  
 
To identify novel Fatiga-interacting proteins, we performed 
immunoprecipitation of a tagged Fatiga protein from S2 cells, and 
mass spectrometry. Among others, we found Sima binding to Fatiga, 
demonstrating that the assay is sensitive to detect novel substrates. 
Several other proteins bound Fatiga, and specific binding was 
reproduced using pull-down of in vitro-translated protein. Furthermore 
using mutated or truncated Fatiga protein, we found that the novel 
interactors showed a distinct binding pattern compared to Sima. We 
will discuss in detail the role of these novel Fatiga binding partners in 
the cellular control to hypoxia. 
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17 PPARβ in astrocyte maturation and functions 
 
Matthew Hall, Laure Quignodon, Elisabeth Joye, and Béatrice 
Desvergne 
 
Center for Integrative Genomics, University of Lausanne, Génopode, 1015, Lausanne, 
Switzerland 
 
PPARβ is highly expressed in the embryonic and adult brain, where it 
is expressed in astrocytes and neurons. Whereas the role of PPARβ 
in metabolic regulation as been extensively explored, up to today very 
little is known on its activity in the brain.  
To tackle this question we prepared primary astrocyte cultures from 
PPARβ WT or PPARβ KO animals. Differences between PPARβ WT 
and KO cultures were subtle. The first was a differential stellation 
response to stimuli, followed by a different actin organization, and 
finally a faster adhesion of the PPARβ KO astrocytes. Stellation is 
known to be required in vivo for the astrocytes to play fully their role in 
the brain. To asses this aspect, we set up neuron-astrocyte primary 
co-cultures, for which we first plate astrocytes and let them proliferate, 
before seeding cortical neurons. As expected, the presence of 
neurons provokes the stellation of the WT astrocytes, whereas the 
response of PPARβ KO astrocytes was much less pronounced in 
PPARβ KO cells. To test the reactivity of our astrocytes, we performed 
chemically induced stellation, by treating them with MnCl2 or Br-
cAMP. As expected, this causes WT astrocyte stellation, which then 
could be reversed by adding glutamate to the culture. In contrast, 
stellation of PPARβ KO astrocytes was impaired. 
These observations demonstrate that PPARβ is active in astrocyte. 
However, astrocyte stellation is mainly observed in vitro and cannot be 
identified to a specific function in vivo. To pinpoint the physiological 
role of PPARβ we are now exploring the main functions such as 
metabolism, proliferation, migration and glutamate uptake of our 
PPARβ KO astrocytes, with the aim of identifying the molecular 
pathways controlled by PPARβ. 

18 Host cell factor 1 as a co-regulator of FOXO3a mediated 
transcription 
 
 
Christina Hertel, Pei-Jiun Chen, Joëlle Michaud and Winship Herr 
Center for Integrative Genomics, University of Lausanne, Génopode, 1015, 
Lausanne, Switzerland 
 
 
Host cell factor 1 (HCF-1) is an abundant chromatin-associated 
protein that was originally identified as a co-activator for the herpes 
simplex viral transcription factor VP16. Subsequently it has been 
shown that HCF-1 is a key regulator of multiple cell cycle related 
processes, playing a predominant role in the progression of cells 
through both the G1 and M phases. HCF-1 is recruited to chromatin 
via sequence specific DNA binding proteins and intriguingly, HCF-1 
can associate with very different types of chromatin modifying 
activities such as histone H3 Lysine 4 methyltransferase complexes 
and or histone deacetylase complexes associated with both activation 
and repression of transcription. This strongly suggests that HCF-1 
can function both as a positive and a negative co-regulator of 
transcription through the selective modification of chromatin structure.  

To further characterize the role of HCF-1 in cellular processes we 
used a proteomics approach to identify proteins that associate with 
HCF-1. These studies identified FOXO3a as an HCF-1 interacting 
protein. This interaction is dependent on activation of FOXO3a by 
oxidative stress or by inhibition of the PI3 kinase. In addition, we show 
that many FOXO3a target genes are differentially expressed upon 
knock down of HCF-1. These results suggest that HCF-1 plays an 
important role in the FOXO3a dependent stress response. 



Selected presentations 

Center for Integrative Genomics (CIG) 30 2008 CIG Symposium 

19 Roles of HCF factors in C. elegans development and epigenetic 
regulation. 
 
Virginie Horn1, Soyoung Lee2,3, Eric Julien2, Bruce Bowerman4, Michael O. 
Hengartner2, Winship Herr1,2  
 
1 Center for Integrative Genomics, University of Lausanne, Genopode, Lausanne, 
Switzerland, 2 Cold Spring Harbor Laboratory, Cold Spring Harbor, New York, 3 
Program in Molecular and Cellular Biology, Stony Brook University, Stony Brook, New 
York, 4 Institute of Molecular Biology, University of Oregon, Eugene, Oregon.  
 
The human herpes simplex virus (HSV) host cell factor HCF-1 is a 
transcriptional coregulator that associates with both histone methyl- and 
acetyltransferases, and a histone deacetylase and regulates cell proliferation 
and division. In HSV-infected cells, HCF-1 associates with the viral protein 
VP16 to promote formation of a multiprotein–DNA transcriptional activator 
complex. The ability of HCF proteins to stabilize this VP16-induced complex 
has been conserved in diverse animal species including Drosophila 
melanogaster and Caenorhabditis elegans suggesting that VP16 targets a 
conserved cellular function of HCF-1.  
To investigate the role of HCF proteins in animal development, we have 
characterized the effects of loss of the HCF-1 homolog in C. elegans, called 
Ce HCF-1. Two large hcf-1 deletion mutants, named pk924 and ok559, are 
viable but display reduced fertility. Loss of Ce HCF-1 protein at reduced 
temperatures, however, leads to a high incidence of embryonic lethality and 
early embryonic mitotic and cytokinetic defects reminiscent of mammalian 
cell-division defects upon loss of HCF-1 function. Even when viable, however, 
at normal temperature, mutant embryos display multiple histone modifications 
defects, in particular a reduced level of phospho-histone H3 serine 10 
(H3S10P), a modification implicated in both transcriptional and mitotic 
regulation. Interestingly, mammalian cells with defective HCF-1 also display 
defects in mitotic H3S10P status, suggesting that HCF-1 proteins possess 
conserved roles in the regulation of cell division and mitotic histone 
phosphorylation. Besides, not only H3S10 phosphorylation, but also the 
methylation of the H3 lysines K4 and K27 are affected in mutant worms. 
These different defects are pleiotropic as they affect either the same or 
different cells in one embryo. hcf-1 is thus likely to be a global but not 
essential regulator of histone H3 modifications. 

20 Role of PPARβ  regulates pancreatic β-cell function and growth 
 
José Iglesias1, Sebastian Barg2, Sylvain Pradevand1, Marie Bernard Debril1, 
Pedro Herrera3, Guy Rutter2, Bernard Thorens1 and Walter Wahli1 

 
1Center for Integrative Genomics, National Research Center Frontiers in Genetics, 
University of Lausanne, CH-1015 Lausanne, Switzerland 
2Department of Cell Biology, Imperial College, London UK 
3Department of Genetic Medicine and Development, University of Geneva Medical 
School, CH-1211 Geneva 4, Switzerland. 
 
The activation of peroxisome proliferation-activated receptor β (PPARβ also 
called PPARδ) by agonists induces a protection against diabetes and obesity, by 
reducing insulin resistance in various organs, such as muscle, adipose tissue, 
liver, heart and lowering lipid levels in the circulation.  However, nothing is known 
about the function of PPARβ in pancreas, a major player of metabolic 
regulations.  In skin, it has been demonstrated that PPARβ induces cell survival 
in keratinocytes, by activating the PKB/Akt pathway.  This pathway also plays an 
important role in pancreatic β-cell mass regulation, which prompted us to study 
the role of PPARβ in pancreatic β-cell mass regulation, using pancreas PPARβ 
conditional knockout mice.  Ablation of the Pparβ gene was obtained with a 
Cre/Lox system using the Pdx1 promoter. During developments Pdx1 is 
expressed in pancreas, distal stomach and the epithelium of duodenum.  We 
found that these pancreatic conditional knockout mice develop a chronic 
hyperinsulinemia with metabolic consequences, due to an increase of pancreatic 
β-cell mass and insulin secretion.  PPARβ deficient islets showed an increased 
glucose stimulated insulin secretion in the perifusion assay.  In addition, 
capacitance measurements on PPARβ-ablated single β-cells revealed an 
increased exocytose, most likely by an increase of insulin vesicle priming rather 
than an increase in granule number.  Interestingly, electron microscopy analyses 
showed an alteration in the architecture of insulin vesicle in PPARβ mutant islets. 
Finally, deletion of PPARβ induces the dispersal of cortical F-actin network in 
glucose-stimulated islets. Take together, these results suggest that PPARβ has a 
repressive role of β-cell growth and insulin secretion, which is interesting in the 
context of its reported anti-diabetic action in in vivo models. 
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21 Tumor suppressor BARD1: a biomarker of cancer and 
target for treatment 
 
Irmgard Irminger-Finger 
Gynecology-Obstetrics - University Hospitals Geneva, Switzerland 
 
The BARD1 protein is binding to and required for protein stability of 
BRCA1. The tumor suppressor functions of BRCA1 depend on the 
ubiquitin ligase activity of the BRCA1-BARD1 heterodimer. The N-
terminal RING domains of both proteins act as interaction modules 
and form a ubiquitin ligase, which has functions in DNA repair, cell 
cycle checkpoint regulation, and mitosis. Interestingly, upregulated 
expression of N-terminally truncated BARD1 isoforms was found 
associated with poor prognosis in breast and ovarian cancers and, in 
a hormonally regulated fashion, in the human cytotrophoblast, a cell 
type with properties reminiscent of cancer cells. The potential factors 
that regulate isoform expression are hormones and hypoxia. We 
therefore performed RT-PCR to determine the structure of BARD1 
isoforms in cell lines derived from hormone-dependent and 
independent cancers. We found a specific combination of isoforms, 
generated by differential splicing and alternative transcription initiation, 
mostly lacking the BRCA1-interaction domain, in gynecological, but 
not hematological cancer cell lines. We investigated the prevalence of 
BARD1 isoforms in tumors, and evidence will be presented that 
aberrant BARD1 expression is correlated with advanced stage of 
cancer and with cancers of poor prognosis, suggesting a role of 
BARD1 isoforms in cancer progression. The function of BARD1 
isoform expression in cancer cells was addressed with siRNA 
interference and is compatible with the notion that BARD1 isoforms 
act as cancer maintenance genes.  

22 PPARγ regulates the G-protein-coupled-receptor 81 (Gpr81) in adipocytes 
 
Ellen Jeninga1, Anne Bugge2, Thomas Pedersen2, Ronni Nielsen2, Sander Kersten3, Dik 
Hagenbeek4, Ruud Berger1, Henk Stunnenberg4, Susanne Mandrup2 & Eric Kalkhoven1 

 
1 Dept. Metabolic & Endocrine Diseases, UMC Utrecht, Utrecht, The Netherlands 
2 Dept. of Biochemistry & Molecular Biology, University of Southern Denmark, Odense, 
Denmark 
3 Nutrition, Metabolism & Genomics group, Wageningen University, Wageningen, The 
Netherlands 
4Dept. Molecular Biology, Nijmegen Center for Molecular Life Sciences, Nijmegen, The 
Netherlands  

PPARγ belongs to the nuclear receptor superfamily of ligand inducible transcription factors 
and plays a key role in the differentiation, maintenance and function of adipocytes. 
Rosiglitazone, a synthetic ligand of PPARγ, is administered to patients with type II diabetes 
and is known to lower blood glucose levels and improve insulin sensitivity. However, little 
is known about the exact mechanism behind this. Here, we performed a micro-array 
analysis experiment in the human multipotent adipose derived stem cells (hMADs) treated 
with rosiglitazone for 6 hours in order to find new PPARγ target genes. Among the up-
regulated genes several interesting candidate genes were found, including the human 
specific G-protein-coupled receptor 109B (GPR109B). Together with GPR109A and 
GPR81 (also present in mice), GPR109B belongs to a subfamily of G-protein-coupled 
receptors involved in decreasing lipolysis in adipocytes. Interestingly, the region 
encompassing GPR109A and GPR81 in humans is syntenic and shares synteny with 
mouse chromosome 5. Quantitative RT-PCR indicated that conserved mechanisms of 
regulation may exist, since mRNA levels of human GPR109A and GPR81 as well as 
mouse Gpr109A and Gpr81 were significantly up-regulated in hMADs and murine 3T3-L1 
adipocytes respectively upon incubation with rosiglitazone. ChIP-seq analysis on 
differentiated 3T3-L1 cells revealed binding of PPARγ/RXRα to the proximal promoter of 
the Gpr81 gene, but not to the Gpr109a promoter An in silico promoter search (NHRscan) 
predicted several potential PPREs in the proximal promoter of Gpr81, one of which is also 
highly conserved in the promoter of the human GPR81 gene. Next, we performed reporter 
assays with reporter constructs containing a 1 kB fragment of the proximal Gpr81 
promoter. PPARγ readily activated this reporter, and rosiglitazone treatment further 
enhanced this activation. Mutation of the conserved PPRE decreased the transcriptional 
activity compared to the wild type reporter, suggesting that this PPRE dictates PPARγ-
mediated regulation of the Gpr81 gene.  

In conclusion, we identified Gpr81 as a novel direct PPARγ target gene and we 
hypothesize that the PPRE in the endogenous promoter of Gpr81 may also regulate the 
Gpr109a gene. Since Gpr109a and Gpr81 are anti-lipolytic, the regulation of Gpr81 and 
potentially Gpr109a by rosiglitazone-induced PPARγ activation may contribute to the 
beneficial effects of rosiglitazone treatment in patients with type II diabetes. 
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23 Analysing gene expression patterns in the metabolic network of 
neuroblastoma tumors with wavelet transforms 
 
Gunnar Schramm1,2, Andrea Gaarz1, Roland Eils 1,2 and Rainer König 1,21 
Department of Bioinformatics and Functional Genomics, Institute for 
Pharmacy and Molecular Biotechnology, University of Heidelberg;  
2 Theoretical Bioinformatics, German Cancer Research Center (DKFZ) 69120 
Heidelberg, Germany 
 
Neuroblastoma tumours show a very heterogeneous clinical picture ranging 
from rapid growth with fatal outcome to spontaneous regression or 
differentiation into benign ganglioneuroma. Therefore, diagnosis and specific 
treatment is crucial and can be supported by understanding the molecular 
functionality of the tumour. Besides this, gene expression profiling with 
microarrays has produced data on a genomic scale for this variety of 
neuroblastoma tumours. The information needs to be funneled into 
functionally meaningful patterns and applications. We mapped gene 
expression data of neuroblastoma tumours onto the metabolic network to 
define biochemical pathways that show a discriminative regulation behaviour 
between the different tumour types. These pathways may well suit for further 
analysis by e.g. knock down experiments in the laboratory to define drug 
targets for the aggressive tumours. 
Results: We applied an established method (König et. al., BMC 
Bioinformatics, 2006) that uses Haar wavelet transforms which is normally 
used for pattern recognition on images. Gene expression data from 
favourable and un-favourable tumours was mapped on two-dimensional 
adjacency-matrices of metabolic sub-networks taken from the pathway maps 
of the KEGG database. With this we were able to evaluate all KEGG maps in 
respect to their ability to discriminate neuroblastoma tumours of patients with 
favourable and unfavourable outcome. The most significant patterns were 
found for purine-, glutamate-, and pyrimidine-metabolism, indicating 
increased nucleotide production for proliferation (purine and pyrimidine 
metabolism), and a switch in the glutamate metabolism. Our findings may 
serve for more detailed experimental investigations, especially to treat the 
glutamate and one carbon pool metabolism. 

24 Sex-Specific Sumoylation of PPARα  Regulates DNA 
Methylation-Dependent Gene Repression 
 
Nicolas Leuenberger, Sylvain Pradervand and Walter Wahli 
 
Center for Integrative Genomics, National Research Center Frontiers in 
Genetics, University of Lausanne, CH-1015 Lausanne, Switzerland 
 
PPARα is a ligand-activated transcription factor, which is a member of the 
nuclear hormone receptor superfamily. Ligands for PPARα comprise lipid 
lowering fibrate drugs, long chain unsaturated fatty acids and eicosanoids. 
PPARα promotes lipid metabolism and detoxification and attenuates 
inflammation in liver and other organs. Therefore, PPARα is an important 
pharmaceutical target for the treatment of several metabolic abnormalities 
Here, we investigated the link between sexual dimorphism and PPARα in 
liver metabolism. We compared hepatic gene expression in male and female 
PPARα-proficient and -deficient mice. Due to the circadian expression of 
PPARα in liver, all animals were sacrificed at ZT14 (ZT = Zeitgeber time; 
ZT00; lights on, ZT12 lights off), when PPARα target genes are at their 
maximum or near maximal expression levels. 
We show that PPARα is involved in sex-dependent functions in liver (but not 
in heart) with a broader gene repression effect in female. Gene set analysis 
demonstrated that genes involved in steroid metabolism, inflammation and 
epigenetic processes are repressed in a female-specific manner in liver. We 
concentrated our study on the regulation of hepatic steroid biosynthesis, in 
particular on the repressive effect of PPARα on the expression of CYP7b1, a 
key enzyme in steroid metabolism. We observed that female-enhanced 
repression of CYP7b1 is mimicked in male after administration of a PPARα 
ligand. We also observed a sex-specific sumoylation of PPARα, which 
possibly represents the molecular mechanism behind gender-specific gene 
repression by PPARα. Finally, we found that sumoylated PPARα required 
not only HDAC activity but also DNA methylation to repress CYP7b1 
expression. 
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25 Increased Inflammation in Periadventitial Adipose Tissue, Liver and 
Pancreatic Islets in Experimental Atherosclerosis 
 
Christine Lohmann 1,2, Nicola Schäfer 1,2, Tobias von Lukowicz 1,2, Jan Borén 3, 
Sabine Rütti 2,4,  Walter Wahli 5, Marc Y Donath 2,4, Thomas F. Lüscher 1,2, Christian 
M. Matter 1,2 
Cardiovascular Research, Institute of Physiology, Zurich University & CardioVascular 
Center, University Hospital Zurich, Switzerland 1; Zurich Center of Integrative 
Physiology, University of Zurich, Switzerland 2; Wallenberg Laboratory Sahlgrenska 
Academy at Gothenburg University, Gothenburg, Sweden 3; Division of Endocrinology 
and Diabetes, University Hospital of Zurich, Switzerland 4; Center for Integrative 
Genomics, University of Lausanne, Switzerland 5 

 
Background – Atherosclerosis is a chronic inflammatory disease. Obesity and type 2 
diabetes are also associated with accumulation of macrophages in white adipose 
tissue (WAT), particularly within the abdominal cavity and in pancreatic islets. In 
atherosclerosis, paracrine effects derived from macrophages within periadventitial 
WAT may be of even greater importance.  
Methods and Results – We compared 22 weeks (w) old ApoE-/- and wild-type (WT) 
mice both kept for 14 w on a high cholesterol (1.25%) diet (CD n = 5,) with 8 w old 
ApoE-/- and WT mice both kept on a normal diet (ND, n=5). We analyzed 
atherosclerosis, periaortic and mesenteric WAT, liver, and pancreas and quantified 
macrophages (%CD68), T cells (%CD3) and mRNA levels of inflammation-associated 
cytokines and chemokines. Plasma cholesterol values in WT mice were 2.6 mmol/l on 
ND and 2.9 mmol/l on CD; the corresponding values in ApoE-/- mice were 14.9 mmol/l 
on ND and 25.6 mmol/l on CD. ApoE-/- mice fed a CD showed significantly increased 
atherosclerotic plaques and elevated macrophages and T cells in the plaque as well 
as in their periaortic WAT. mRNA levels of MCP-1, MIP-1α, IL-1β, and IL-6 were 
significantly increased in the periadventitial WAT of ApoE -/- mice after 14w of CD. 
Mesenteric WAT and pancreatic islets revealed increased macrophages, but not T 
cells in ApoE-/- mice on CD and ND. Livers of ApoE-/- mice kept on a CD exhibited an 
increase in steatosis, macrophage and T cell infiltration as well as elevated mRNA 
levels of MIP-1α and RANTES. 
Conclusions – Hypercholesterolemic atherosclerotic ApoE-/- mice exhibit not only 
macrophage and T cell inflammation of the diseased aortic wall, but also of the 
adjacent periadventitial WAT, of visceral WAT, liver and pancreatic islets. These 
findings suggest a paracrine and endocrine inflammatory crosstalk affecting these 
tissues suggesting a systemic metabolic stress triggered by hypercholesterolemia 
and/or ApoE deficiency. 

26 Increased glucose tolerance in ob/ob diabetic mice 
treated with norfloxacin and ampicillin  
 
Membrez M.1, Blancher F.1, Jaquet M.1, Bibiloni R.1, Cani P.2, Burcelin R.2, 
Corthésy I.1, Macé K.1, Chou C.J1. 
1Nestlé Research Center, P.O. Box 44, CH-1000 Lausanne, Switzerland 
2Institue of Molecular Medicine, I2MR Toulouse, France 

Recent data has shown that germ free mice inoculated with gut 
microbiota from obese diabetic mice gain more fat than mice inoculated 
with flora from lean mice. However, it is not clear whether gut microbiota 
is involved in insulin resistance. The aim of this study was to examine the 
influence of the gut microflora in the pathophysiology of diabetes by 
modulating the intestinal microbiota of ob/ob diabetic mice using an 
antibiotic treatment. A 2 week administration of norfloxacin and ampicillin 
(1g/l each in drinking water) reduced the cecal bacterial DNA 
concentrations below detection limit, indicating that the number of 
intestinal bacteria was significantly reduced by the treatment. Similarly, 
the concentration of plasma lipopolysaccharide from Gram-negative 
bacteria was also lower in mice receiving antibiotics. In addition, the 
treated ob/ob mice showed a much improved glycemic control with 
normalized basal glycaemia, restoration of liver glycogen storage and 
increased oral glucose tolerance. Elevated plasma adiponectin 
concentrations in the treated mice supported the beneficial effects of the 
antibiotic treatment. These benefits were independent of food intake or 
body weight, since pair-fed mice weighed less but were as insulin 
resistant as the control animals. Hepatic triglycerides were also lower in 
the treated mice, and this result was associated with an up-regulation of 
hepatic fatty acid oxidation gene CYP4a10. In summary, present results 
indicate that gut microbiota modulation via antibiotics alters the metabolic 
and inflammatory status associated with insulin resistance, and results in 
improved glycemic control in obese and insulin resistant ob/ob mice. 
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27 Autophagy Regulator hVps34 in Cancer  
Ann C. Mertz, Matthias P. Wymann 
 
Institute of Biochemistry and Genetics, Department of Biomedicine, University 
of Basel, Mattenstrasse 28, 4058 Basel, Switzerland 
 
Cancer cells exhibit increased protein turnover and high energy consumption due to 
functions such as faster proliferation and migration. In order to maintain growth in 
shortage of nutrients, cells make use of a process called autophagy (“self-eating”), 
which allows them to “recycle” their own organelles. hVps34, the only known class III 
phosphatidylinositol-3-kinase (PI3K), is proposed to be involved in nutrient sensing 
along with mTOR (mammalian target of rapamycin), but also regulates autophagy and 
general vesicular transport to lysosomes with its binding partner p150. Beclin1 is 
involved in programmed cell death, working together with hVps34 in autophagy and, 
competing for Bcl2, with Bax in apoptosis. 
Prior to angiogenesis many cancer cells are challenged by starvation, amino acid 
depletion and hypoxia. There are controversial findings in the current literature 
whether autophagy is beneficial for the survival of cancer cells or not. We suggest that 
in poor nutrient environment the protein level of hVps34 in cancer cells might be an 
important determinant due to its involvement in autophagy. Incapability of autophagy 
during early phase of tumorigenesis might drive some cancer cells to undergo cell 
death, e.g. apoptosis, instead.  
Preliminary tests in seven different melanoma cell lines showed that there is a broad 
diversity in endogenous hVps34 expression levels. Other proteins involved in 
autophagy, such as Beclin1, are also not equally expressed, but in direct correlation to 
hVps34. When hVps34 protein levels were reduced via siRNA in two melanoma cell 
lines representative for high or low endogenous hVps34 expression levels, Beclin1 
protein levels were observed to decrease. This correlation is in agreement to 
published results showing reduction of hVps34 protein levels upon siRNA targeting of 
its other binding partner p150. Proliferation in full media was strongly affected in the 
so far tested melanoma cell lines upon reduction of hVps34. Mimicking poor nutrient 
environment by 24h depletion of amino acids in the autophagy-model system breast 
cancer cell line MDA_MB.231 showed decreased autophagy and increased apoptosis 
if siRNA against hVps34 was applied.  
Our results gained so far show that strong reduction of hVps34 in our melanoma 
representatives seems to interfere with proliferation independent of the original protein 
level, probably due to lack of signalling to downstream effectors. Further experiments 
are aimed to elucidate the role of hVps34 in the apoptosis/autophagy decision and 
whether it qualifies as a drug target for therapeutical purposes. 

28 PPARβ and the immune system: is CD200 a target gene of 
PPARβ? 
 
Norman Moullan, Walter Wahli*, Michalik L* (* joint senior authors) 
Center for Integrative Genomics, University of Lausanne, Switzerland  
 
The peroxisome proliferator-activated receptors (PPARs) belong to the 
nuclear hormone receptor (NHRs) family of ligand-activated transcription 
factors. Three isotypes, PPARα, PPARβ and PPARγ have been 
identified. In the past few years, we have shown that the PPARβ isotype 
controls keratinocyte proliferation/differentiation, directional 
sensing/migration, and survival. In addition, we recently demonstrated 
that PPARβ regulates the production of growth factors and inflammatory 
cytokines in the wounded mouse skin. CD200 is a transmembrane 
immunoregulatory protein expressed on Langerhans cells and 
keratinocytes in the mouse epidermis. Via binding to its receptor 
(CD200R), CD200 transmits an inhibitory signal to immune cells, thereby 
suppressing immune responses. Interestingly, immune suppression by 
CD200 is thought to be involved in immune evasion of cancer cells. We 
found that CD200 expression is strongly downregulated in PPARβ-null 
keratinocytes. PPARβ wild-type primary keratinocytes show a strong 
increase in the expression of CD200 upon isolation and culture, and this 
increase is totally abolished in PPARβ-null primary cells. These 
observations suggest that PPARβ participates in the regulation of the 
expression of CD200. To test this  hypothesis, the CD200 promoter was 
cloned in a reporter vector, further used in transactivation assays. 
Preliminary data show that the activity of the CD200 receptor is higher in 
the presence of unliganded PPARβ than after PPARβ activation.  A 
working model is presented in which PPARβ participates to the 
regulation of CD200 promoter activity via exchanges of coactivators 
and corepressors with NF-kB.  
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29 Determination of PPARβ /δ  function in UVB-induced skin cancer 
 
Alexandra Montagner, Liliane Michalik* and Walter Wahli* (* joint senior authors) 
Center for Integrative Genomics, National Research Center Frontiers in Genetics, 
University of Lausanne, CH-1015 Lausanne, Switzerland 
 
Peroxisome proliferator-activated receptors (PPARs) are ligand-inducible transcription 
factors identified in early 1990’s as nuclear receptors for compounds causing 
peroxisome proliferation in rodent liver. Three isotypes, PPARα (NR1C1), PPARβ 
(NR1C2, also known as PPARδ) and PPARγ (NR1C3), which are encoded in distinct 
genes, have been identified in Xenopus, fish, mouse and human. PPARs exhibit 
broad, but isotype-specific tissue expression patterns. Since their discovery, it has 
become clear that they are critical modulators of environmental/dietary stimuli and are 
crucial in the regulation of complex pathways of mammalian metabolism, including 
fatty acid oxidation and lipogenesis. Among the PPARs, the functions of 
PPARβ/δ were only recently identified due, in large part, to recent advances made 
with null mouse models and identification of selective ligands. 
During the past five years a number of potential roles for PPARβ/δ in epithelial 
homeostasis have been described including the regulation of keratinocyte survival and 
differentiation. Recent studies have also reported that PPARβ/δ seems to play a 
positive role in the proliferation of different cell types and that its expression is 
increased in carcinoma such as colorectal, head and neck squamous cancers or in 
human breast cancer cell lines. However, the mode of action of PPARβ/δ in cell 
proliferation/differentiation remains poorly defined. The purpose of this project is to 
investigate the molecular mechanisms involving PPARβ/δ in keratinocyte 
proliferation/differentiation using UVB-induced skin cancer as a model, a process 
involving an intense phase of keratinocyte proliferation. 
In vitro, the use of mouse primary keratinocytes from wt and pparβ/δ-/- newborn pups 
enabled us to demonstrate that pparβ/δ disruption induces an increase of keratinocyte 
proliferation, a process which is linked to the expression of G1/S phase markers of the 
cell cycle, such as cyclin D1. In vivo, the keratinocyte proliferation rate is also 
increased in pparβ/δ-/- mice skin compared to wt in response to UVB treatment, 
suggesting that the intrinsic proliferating capacity of the pparβ/δ-/- keratinocytes 
revealed in vitro also occurs in vivo. This increased proliferation in pparβ/δ-/- primary 
keratinocytes is associated with a decreased activity of MAPK Erk1 and Erk2, 
suggesting that PPARβ/δ positively regulates this signaling pathway. Quite 
intriguingly, the higher level of proliferation in pparβ/δ-/- keratinocytes inversely 
correlates with papilloma formation, which occurs earlier in wt than in pparβ/δ-/- mice. 
Our current work aims to determine the molecular basis of this apparently paradoxical 
situation of PPARβ/δ−enhanced development of UVB-induced skin cancer. 

30 Identification of Glut2-dependent Central Glucose Sensors 
with Transgenic Mice Models 
 
Lourdes Mounien, Nell Marty, David Genou, David Tarussio, Salima Metref, 
Marc Foretz and Bernard Thorens 
Department of Physiology and Center for Integrative Genomics, University of 
Lausanne, Switzerland 
 
Glucose-sensing units are located in different tissues and are involved in 
the adaptation of the organism to new metabolic situations. We have 
recently demonstrated that central glucose transporter type 2 (GLUT2)-
dependent glucose sensors are involved in the control of food intake, 
energy expenditure and glucagon secretion. However, relatively little is 
known concerning the distribution of the GLUT2-dependent sensors in 
brain. In addition, the mechanism by which GLUT2-dependent sensors 
regulate these different physiological functions remain still unclear. To 
address these issues, we have generated a transgenic mouse line 
expressing yellow fluorescent protein (YFP) under the control of the 
GLUT2 promoter, using a modified bacterial artificial chromosome. With 
this model, we observed that GLUT2/YFP-expressing cells are localized 
in several structures involved in glucose sensing as the nucleus of 
solitary tract (NTS), the dorsal motor nucleus of the vagus (DMNX), the 
baso-lateral medulla (BLM) and the lateral hypothalamus (LH). In order 
to understand the respective function of these sensors, we investigated 
the effect of the i.p. injection of glucose or 2-Deoxy-glucose (2DG) (which 
induces a glucoprivation) on the activation of Glut2/YFP-positive cells. 
Our results showed that the activation of Glut2/YFP-expressing cells was 
higher in the NTS, DMNX and LH of 2-DG-treated mice compared with 
the control group. In addition, we also showed that glucose induced the 
activation of GLUT2/YFP-positive cells in BLM and LH. Altogether, these 
results suggest the existence of distinct classes of central GLUT2-
dependent sensors differentially activated by glucose or glucoprivation. 
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31 Effect of PPARβ /δ  on epidermal proliferation via the 
regulation of interleukin-1 signalling 

 
Virginie Philippe1, Han Chung Chong2, Ming Jie Tan2, Nguan Soon Tan2, 
Liliane Michalik1* & Walter Wahli1* 

(* joint senior authors)  
1:Center for Integrative Genomics, National Research Center Frontiers in Genetics, 
University of Lausanne, CH-1015 Lausanne, Switzerland, 2: School of Biological 
Sciences, Nanyang Technological University, Singapore 637551, (* joint senior 
authors). 
 
The response to skin injury requires the symphonious interaction of immune cells, 
keratinocytes, fibroblasts and endothelial cells, which unite to regenerate the 
damaged epithelium. Mesenchymal-epidermal cell interactions play an essential 
role in the regulation of skin homeostasis and repair, involving several soluble 
mediators, such as KGF, GM-CSF, IL-6 and KC, which participate in the 
regulation of keratinocyte proliferation.  
Peroxisome Proliferator-Activated Receptors (PPARα, PPARβ/δ and PPARγ) are 
ligand-activated transcription factors that belong to the nuclear receptor 
superfamily. PPARβ/δ was identified as an important player of skin homeostasis. 
In the mouse skin, PPARβ/δ controls proliferation/differentiation, adhesion, 
migration and survival of the keratinocytes during healing, as well as the 
development of the hair follicle, suggesting that the activity of PPARβ/δ is 
modulated by interactions between the epidermis and dermis compartment and 
that, in turn, PPARβ/δ also modulates some of these signals.  
The aim of the present work is to elucidate the nature of the signals exchanged 
between these two compartments (epidermis and dermis) and more particularly 
those that are under the control of PPARβ/δ. We investigate the role of PPARβ/δ 
with i) an in vivo model of wound healing using PPARβ/δ+/+ and -/- mice, ii) an in 
vitro model using primary culture of fibroblasts. This work unveils and 
characterizes a novel unrecognized role of PPARβ/δ in the interactions between 
epidermis and dermis. We found that proliferation of keratinocyte is negatively 
regulated by dermal PPARβ/δ via the regulation of the production, by fibroblasts, 
of sIL-1Ra, a natural antagonist of IL-1 signaling. We propose an autocrine 
regulation loop, in which sIL-1Ra, produced by fibroblasts, reduces the 
expression of mitogenic factors such as IL-6, GM-CSF and KC, known to 
positively regulate the proliferation of keratinocytes. 

32 The Mouse Metabolic Evaluation Facility (MEF) 
Frédéric Preitner, Salima Metref, Anabela Da Costa, Marianne 
Carrard, Bernard Thorens. Center for Integrative Genomics, 
University of Lausanne, Switzerland. 
 
The MEF was created in 2006 as the result of a joint effort of the 
Center for Integrative Genomics andn the Faculty of Biology and 
Medicine (FBM) of University of Lausanne, University Hospital 
(CHUV) and NCCR, Frontiers in Genetics. The MEF, located at CIG, 
is headed by Bernard Thorens, Ph.D., Professor of Physiology, and 
activities are supervised by Frederic Preitner, Ph.D.  
The mission of the MEF is to provide the Swiss Research Community 
and beyond, with a wide repertoire of state-of-the-art, standardized 
investigative techniques to analyze the metabolic status of mice 
models of complex human disorders such as obesity and diabetes.  
Given the high level of complexity of most techniques, the MEF 
provides services to Academic and Industry researchers. The MEF 
also provides teaching for those who want to introduce specific 
techniques into their laboratories. In order to broaden the scope of 
phenotyping tests, the MEF aims also at developing new investigation 
techniques in partnership with laboratories at Lausanne University 
(UniL), CHUV and Lausanne School of Technology (EPFL).  
The MEF is an integral part of the CHUV-FBM CardioMet Research 
Center that gathers three coordinated units, namely the MEF, the 
Rodent Cardiovascular Phenotyping Center (coordinated by Prof. 
Thierry Pedrazzini, at FBM) and the Clinical Investigation Center 
(coordinated by Prof. François Pralong at CHUV). Cardiomet aims at 
fostering joint projects in clinical and basic research, in the 
Cardiovascular and Metabolic fields. 
Frederic.Preitner@unil.ch ; Tel.: +41 21 692 41 43; Website : Google 
« Cardiomet MEF protocol and pricing » 
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33 Peroxisome Proliferator Actived Receptor beta (PPARb) 
action on mouse brain development 

 
Laure Quignodon, Matthew Hall, Carine Winkler and Béatrice 
Desvergne 
Center for Integrative Genomics, Faculty of Biology and Medicine, University 
of Lausanne, Génopode Building, 1015 Lausanne, Switzerland 

 
Intense interest in the development of drugs for the metabolic 

syndrome has focused attention on nuclear receptors, such as PPARs 
(Peroxisome Proliferator Activated Receptors) which regulate energy 
homeostasis. Less is known about the physiological role of PPARs in 
brain. The combination of high expression of the lipid-activated nuclear 
receptor PPAR beta in the embryonic brain, its expression in all neural 
cell types, and the presence of a brain phenotype in PPAR beta null mice 
emphasize the need to explore its role in neurodevelopment. 

Brain sections reveal that 32% of PPAR beta knock-out mice have 
a dilatation of lateral ventricles and 15% of them present an associated 
forebrain malformation. In the process of producing a conditional PPAR 
beta deletion (CRE/loxP system), our laboratory generated a second 
totally independent PPAR beta null mouse line. They present the same 
partially penetrant phenotype. The brain defect appears during embryonic 
development as it is present at birth. 

As PPAR beta is important for placenta function and metabolism, 
the phenotype could results from a placenta defect, a peripheral defect or 
a direct PPAR beta neurodevelopmental action. Using the NestinCRE 
transgene, we generated a PPAR beta brain null mouse line. We are 
currently observing whether they present the brain phenotype. 

The brain malformation we observed is sympathetic with an 
obstructive hydrocephalus. It is closed to those observed in the L1 cell 
adhesion molecule knock-out mice. As the PPAR beta knock-out brain 
texture seems relaxed and PPARb knock-out primary keratinocytes and 
astrocytes present abnormal adhesion and migration in culture, we are 
currently observing whether the phenotype is due to a defect in neural cell 
adhesion. 

34 Exploring the human PPAR alpha dependent transcriptome in primary 
human hepatocytes 
 
Maryam Rakhshandehroo¹’², Michael Muller¹’² and Sander Kersten¹’² 
 
¹Nutrigenomics Consortium, TI Food and Nutrition, PO BOX 557, 6700 AN 
Wageningen, the Netherlands; ²Nutrition, Metabolism and Genomics group, Division 
of Human Nutrition, Wageningen University, PO BOX 8129, 6700 EV Wageningen, 
the Netherlands. 
 
Regulation of hepatic gene expression by dietary fatty acids is primarily mediated by 
PPARα. 
While the role of PPARα in mouse liver has been extensively studied, much less is 
known about its function in human liver. Here we used primary human hepatocytes to 
specifically study the role in human liver. Human primary hepatocytes were isolated 
from 6 individual donors, including both male and female and ranging in age from 44 
to 73 years. The cells were treated with PPARα agonist Wy14643 (50 µM) for 6 and 
24 hours. Gene expression profiles were assessed by using human genome U133 
Plus 2.0 arrays. We observed that up to 204-174 genes (6 and 24h time point 
respectively) were changed after the treatment using a cutoff of P < 0.05 and mean 
fold change ≥ 1.1. Significantly regulated genes across all the donors were further 
analyzed using ingenuity pathway analyzer, which revealed fatty acid metabolism as 
the most regulated metabolic pathway both after 6 and 24h. Therefore we zoomed in 
to categorize the lipid metabolism connected genes based on their cellular 
localization and related lipid metabolic process within the hepatocyte. Despite 
concerns that PPARα might be of lesser importance in human liver because of low 
expression, a large number of genes implicated in lipid metabolism was found to be 
regulated by PPARα in primary human hepatocytes. This included classical PPARα 
targets involved in mitochondrial fatty acid oxidation (Cpt1a, Acadm, Acadvl, Ech1), 
fatty acid binding and activation (Acsm, Acsl), fatty acid binding proteins (Fabps), 
glycerol metabolism (Gyk, Gpd1), lipid transporters like ATP-binding cassette 
proteins (Abca1, Abcb4), and fatty acid desaturation (Fads1, Fads2). In addition, 
novel putative targets of PPARα were identified including Vldlr, Gpam, Txnip, Pctp, all 
of which are involved in lipid metabolism.  
To our knowledge this is the first study to systematically identify PPARα target genes 
in human liver using primary human hepatocytes. Overall, we can conclude that the 
detailed functions of PPARα in lipid metabolism are extremely well conserved 
between mouse and human. 
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35 Regulation of human RNA polymerase III 
transcription by Maf1 
 
Jaime H. Reina, Teldja N. Azzouz, and Nouria Hernandez 
Center for Integrative Genomics, Faculty of Biology and Medicine, University 
of Lausanne, Génopode Building, 1015 Lausanne, Switzerland 
 
Cell growth and cell proliferation are fundamental processes that 
are tightly regulated during organism development. Both 
processes depend ultimately on the cell's capacity to synthesize 
proteins. This capacity is determined by the protein synthesis 
machinery, which includes ribosomes and transfer RNAs 
(tRNAs). In eukaryotes, RNA polymerase (Pol) III is responsible 
for the synthesis of the small ribosomal RNA 5S, all the tRNAs, 
and other essential small-RNAs, and consequently, Pol III 
transcription is highly regulated with cell growth and proliferation. 
Until recently, the factors known to regulate Pol III transcription 
were factors first discovered as Pol II regulators. For instance, 
the retinoblastoma (Rb) protein and the tumor suppressor p53 
are known to repress Pol III transcription, whereas some 
oncogenes such as the Myc protein activate transcription. 
Recently, however, a novel phosphoprotein called Maf1 was 
discovered as a general repressor of Pol III transcription in 
yeast. It was also described as a mediator of stress signals 
leading to Pol III repression [1-4].We show that the human 
ortholog of yeast Maf1 is a negative regulator of Pol III 
transcription in human cells by acting on both preinitiation 
complex formation as well as transcription reinitiation phases. 
These data are consistent with the idea that Maf1 can rapidly 
stop Pol III transcription in response to stress. 

36 New players in the game: Identification of RPC7-Like as a new 
RNA Polymerase III subunit. 
 
Marianne Renaud, Erwann Vieu, Michael Washburn, Nouria Hernandez  
Center for Integrative Genomics, Faculty of Biology and Medicine, University 
of Lausanne, Génopode Building, 1015 Lausanne, Switzerland 
 
In eucaryotic cells, transcription is carried out by three different RNA 
Polymerases (Pols), each of them catalyzing the transcription of a specific 
set of genes. Our lab is specialized in Pol III study. This enzyme transcribes 
genes involved in protein synthesis (tRNAs, 5S rRNA) or mRNA splicing (U6 
snRNA) but also small regulatory RNAs (microRNA, …). 
Pol III is the most complex of the three eukaryotic RNA Polymerases. It is 
composed of seventeen subunits. Some of them (mainly the biggest ones), 
are shared by the three different Polymerases. They form a core enzyme, 
which is highly related to the ancestral bacterial polymerase. Others subunits 
are unique to Pol III and we often referred to these as regulatory subunits. 
Among them, RPC3 RPC6 and RPC7 form a subcomplex involved in 
transcription initiation. However, little is known about the way this 
subcomplex interacts with transcription factors to recruit the Polymerase to 
its target promoters.  
Here we describe an uncharacterized protein, called RPC7-Like, which is 
homologous to the specific Pol III subunit RPC7. This protein is copurified 
with Pol III as revealed by our recent mass spectrometry analysis of Pol III 
interacting proteins. 
Looking at the presence of RPC7 and RPC7-Like homologues among 
species, we also show that genes coding for these two proteins are two 
paralogues coming from a unique ancestral gene. The emergence of the 
second copy correlates with the rise of vertebrates, and more strikingly with 
an increase in complexity of Pol III transcription regulation. Hence 
Saccharomyces cerevisiae carries only one copy of RPC7 related gene 
when mammalian cells have at least two copies.  
Our data suggest the existence of two new Pol III subtypes, one containing 
RPC7, the other one containing its homologue RPC7-Like. Whether these 
two Polymerases have different functions remains to be determined but the 
previously described role of RPC7 in Pol III transcription initiation raise the 
hypothesis of two distinct regulatory mechanisms in Pol III transcription.  
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37 PPARbeta controls Xenopus Nodal Related genes during 
gastrulation 
  
Nicolas Rotman, Francesco La Spada and Walter Wahli 

 
Center for Integrative Genomics, National Research Center Frontiers in 
Genetics, University of Lausanne, CH-1015 Lausanne, Switzerland 
 

The peroxisome proliferator-activated receptors (PPARs) constitute a 
sub-group of the nuclear receptor family that comprises three isotypes, alpha, 
beta and gamma. PPARs are key regulators of glucose and lipid homeostasis 
and have been shown to play a role in inflammation and wound healing. In 
addition, they also control important developmental processes in human and 
rodents. Indeed, PPARs play a role in placenta formation, adipogenesis, 
differentiation of the skin and intestinal epithelia and may also act in neural 
development. However, it is likely than the requirement for PPARs in early 
development is broader and should therefore be investigated in more details. 
We have undertaken an in depth analysis of the role of PPARs in Xenopus 
laevis, focusing first on PPARbeta, which is abundant all through early 
embryogenesis.  

Down regulation of PPARbeta by the mean of morpholino injection 
has dramatic effects on both gastrulation and early organogenesis: 
PPARbeta morphants show very reduced elongation of the antero-posterior 
axis and present a plethora of differentiation defects affecting the three germ 
layers. Time course analyzes combined with region specific knock-down of 
PPARbeta indicate that it controls gastrulation movements. At the molecular 
level, PPARbeta regulates the Nodal pathway by controlling the transcription 
of the 6 Nodal ligands (Xenopus nodal related genes 1-6; Xnr 1-6). In addition 
to knock down experiments, over-expression and over-activation of 
PPARbeta were also conducted that confirm the central role of that nuclear 
receptor in the regulation of Xnr genes. Interestingly, PPARbeta behaves as 
a positive regulator of Xnr genes immediately prior to gastrulation but 
functions as a repressor during gastrulation.  
All together, our data pinpoint PPARbeta as a key factor in early embryo 
patterning. Protein-protein interaction studies and ChIPs are ongoing that 
should help to better understand the molecular basis of Xnr gene regulation 
by PPARbeta.  

38 The roles of PPARα and PPARβ/δ in liver: dietary versus 
endogenous fat sensor 
 
Linda M. Sanderson1,2*, Tatjana Degenhardt3, Béatrice Desvergne4, 
Michael Müller1,2, Sander Kersten1,2 
1Nutrigenomics Consortium, TI Food and Nutrition, Nieuwe Kanaal 9A, 6709 
PA Wageningen, the Netherlands; 2Nutrition, Metabolism and Genomics 
group, Division of Human Nutrition, Wageningen University, Bomenweg 2, 
6703 HD Wageningen, the Netherlands; 3Department of Biochemistry, 
University of Kuopio, 70211 Kuopio, Finland; 4Centre Intégrative Génomique, 
University of Lausanne, Switzerland 
 
The metabolic response to fasting is governed by a complex interplay 
between endocrine factors, energy substrates and metabolic 
enzymes, which is coordinated by the liver. Fasting is associated with 
enhanced adipose tissue lipolysis, thereby raising plasma free fatty 
acid (FFAs) levels. Besides serving as a major energy substrate for 
liver, plasma FFAs are believed to regulate hepatic gene expression 
via the transcription factor peroxisome proliferator-activated receptor 
alpha (PPARα). Here we take advantage of a transgenic mouse 
model displaying a gradient in plasma FFAs in combination with 
PPARα -/- and PPARβ/δ -/- mouse models and chromatin 
immunoprecipitation to explore activation of hepatic PPARα and 
PPARβ/δ by FFAs. Our results reveal that: 1) PPARα does not 
mediate the effect of plasma FFAs on hepatic gene expression during 
fasting; 2) Induction of classical PPARα target genes during fasting is 
likely related to upregulation of the coactivator PPARGC1α; 3) Dietary 
fatty acids, unlike plasma FFAs, are able to ligand-activate PPARα in 
liver; 4) Plasma FFAs regulate hepatic expression of a distinct set of 
genes, including Lpin2 and 2310076L09Rik, which is at least partly 
mediated by PPARβ/δ. In conclusion, our data suggest that in liver 
PPARα and PPARβ/δ are activated by distinct pools of circulating 
lipids, which represents a novel mechanism for functional 
differentiation between PPARs within a certain tissue. 
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39 Glycemia sensing by Glut-2 expressing GABAergic 
neurons in brainstem 
 
Hitomi Sanno, Lourdes Mounien, Pascal Seyer, David Tarussio, Bernard 
Thorens 
University of Lausanne, Center for Integrative Genomics, Lausanne, 
Switzerland 
 
Type 2 glucose transporters (Glut-2) localized in the plasma membrane of 
pancreatic ß-cells play a role in transporting glucose inside, thereby 
triggering insulin secretion. A role for the brain, especially the arcuate 
nucleus (ARC) of the hypothalamus, in glucose and energy homeostasis 
has become more important since it has been shown that NPY and AgRP 
neurons, which are inhibited by leptin and insulin, stimulate food intake 
and decrease energy expenditure while POMC neurons inhibits food 
intake and increases weight loss. We have shown that mice with the 
absence of Glut-2 (ripGlut1;Glut2-/-) showed the increase of daily food 
intake. Neurons expressing enhanced YFP under the Glut-2 promoter 
(Glut2-eYFP) are absent from the basomedial hypothalamus but are 
found in many areas of brainstem, including the nucleus of the tractus 
solitarius, the dorsal motor nucleus of the vagus, and the basolateral 
medulla, and approximately 80% of them co-express GAD67 which is an 
enzyme that catalyzes the formation of the inhibitory neurotransmitter 
GABA. GAD67 is also known to be expressed in mouse pancreatic islets 
and be an important pancreatic ß-cell autoantigen in nonobese diabetic 
mice. Glut2/eYFP neurons are also positive for interneuron markers, 
Parvalbumin and Calbindin, in the brainstem. 
Our preliminarily data suggest that Glut-2 expressing neurons in the 
brainstem are GABAergic interneurons and thereby release the inhibitory 
neurotransmitter GABA. Together with other data showing direct 
connections between neurons of the brainstem and several hypothalamic 
nuclei, we propose that Glut-2-expressing neurons in the brainstem plays 
a role in glycemia sensing and the control of POMC or NPY neurons in 
ARC and thus in glucose and energy homeostasis. 

40 Macrophage migration inhibitory factor (MIF) plays an important role in 
the maintenance of glucose homeostasis. 
 
Véronique Serre-Beinier, Christian Toso, Philippe Morel, Carmen Gonelle-Gispert, 
Domenico Bosco, Léo Bühler, Thierry Berney 
Surgical Research Unit, Department of Surgery, University Hospital Geneva, Geneva, 
Switzerland 
 

Background and aims: Macrophage migration inhibitory factor (MIF) is thought to be a 
key effector molecule of both the innate and antigen-specific immune system. While 
macrophages are the major source of MIF, MIF is also produced in pancreatic beta cells, 
adipocytes, liver, Leydig and ovarian follicular cells. MIF exerts a variety of biological 
functions, including macrophage activation, enhancement of adherence, phagocytosis, 
tumoricidal activity, and induction of nitric oxide (NO) production. In vitro experiments, it 
has been shown that MIF localize within the secretory granules of pancreatic beta cells in 
islets and once released, regulates insulin secretion in an autocrine fashion. We aimed to 
examine whether MIF regulates glucose metabolism in vivo using MIF knockout (MIF-KO) 
mice. 
Materials and methods: Male MIF knockout (MIF-KO) mice in C57BL/6 background were 
studied at 1-2 months (Young mice), at 6 months and at 12 months of age (Old mice). 
Glucose stimulated insulin secretion was evaluated by an intra-peritoneal glucose 
tolerance test (IPGTT) and insulin secretion was measured by ELISA. In order to mesure 
the peripheric insulin sensitivity of MIF-KO mice, an insulin tolerance test (ITT) was 
performed. 
Results: The Area Under the Curve (AUC) glucose excursion to IPGTT was significantly 
lower in young male MIF-KO mice compared with controls C57BL/6 mice (WT) (549 ± 217 
vs 1305 ± 305; p<0.001; n = 7). Fasting plasma glucose and insulin were not significantly 
different between young male MIF-KO and WT mice. ITT showed that MIF-KO mice had 
insulin sensitivity similar to that of WT mice.Young male MIF-KO demonstrated a reduction 
in body weight (16.1 ± 2.9 g vs 20.5 ± 1.6 g; n = 7; p<0.01) compared to WT.  
At 6 months, MIF-KO mice showed an insulin response to IPGTT comparable to WT mice 
(AUC 1701 ± 725 vs 1256 ± 186; n = 3). The weight of the MIF-KO mice was similar to 
that of the WT (30.4 ± 1.8 g vs 29.4 ± 0.8 g; n = 4). Finally, old male MIF-KO mice showed 
a glucose intolerance with a higher glucose excursion to IPGTT evaluated by higher AUC 
compared to WT mice (1950 ± 302 vs 954 ± 223; p< 0.001; n = 5). This was accompanied 
by a significant reduction in insulin response to IPGTT in MIF-KO mice compared to WT 
mice (p<0.001). These MIF-KO mice had also a significantly higher body weight (38 ± 4.0 
g vs 30.8 ± 1.3 g; p<0.05; n = 5) compared to WT mice. 
Conclusion: Deletion of MIF contributed to an impairment in glucose homeostasis with 
differences in glucose tolerance, insulin  secretion and body weight. These changes are 
age-dependant. Data obtained on MIF-KO mice aged 12 months suggest that in human, a 
progressive decrease in MIF secretion and/or MIF action within the insulin-secreting cells 
may contribute to beta cell dysfunction and the diminished insulin release associated with 
Type 2 diabetes. 
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41 Generation and phenotypic analysis of mice with tissue-
selective GLUT2 gene inactivation 
 
Pascal Seyer, Marc Foretz, Salima Metref, Martine Emery, Frederic 
Preitner and Bernard Thorens 
Department of Physiology and Center for Integrative Genomics, 
University of Lausanne, Switzerland 
 
Glucose homeostasis is a complex issue involving several glycemia 
detection sites located in different tissues. The study of GLUT2-
deficient mice demonstrated that this glucose transporter plays an 
important role in several tissues, and in particular is required for the 
function of many glucose sensors. In previous works, we identified 
GLUT2-dependent sensors in the hepatoportal vein area and in the 
central nervous system, involved in the regulation of glucose 
metabolism, food intake and energy expenditure.  
In order to study the respective roles of GLUT2-dependent sensors, 
we used a CRE-lox system to generate mouse models with tissue-
specific GLUT2 invalidation. Brain-specific GLUT2 invalidation was 
obtained by crossing glut2lox/lox mice with mice expressing the CRE 
recombinase under the control of a Nestin promoter. In these mice we 
observed a defect in central glucose sensing, and an increase of food 
intake during the night period, which could be linked to a impaired 
regulation of sleep/wake patterns. In parallel, mice expressing an 
inducible CRE under the control of Albumin promoter were used to 
obtain liver-specific GLUT2 invalidation. These mice displayed an 
impaired glucose tolerance and an increase of both food intake and 
energy expenditure, thus suggesting that glucose sensing 
mechanisms may also take place in the liver. In conclusion, the study 
of these mouse models will enable us to better understand the 
interplay between the different glucose sensors and their role in the 
regulation of energy metabolism. 

42 The transcriptional control of angiogenesis: 
involvement of the nuclear receptor PPARs 
 
Dulery C, Wawrzyniak M, Terrier R, Michalik L 
Center for Integrative Genomics, University of Lausanne, 
Switzerland  
 
Angiogenesis is a key step in many physiological and 
pathological processes. The transcriptional regulation of the 
angiogenic process remains unclear. The peroxisome 
proliferator-activated receptors (PPAR) belong to the nuclear 
hormone receptor (NHRs) family of ligand-activated 
transcription factors. Three isotypes, PPARα, PPARβ and 
PPARγ have been identified. They are all expressed in 
endothelial cells (ECs) , and recent data suggests that 
important mechanisms for vasculogenesis and angiogenesis, 
such as cell proliferation/differentiation, directional 
sensing/migration, and survival, involve PPARs. For example, 
PPARγ-null mutation impairs angiogenesis in placental 
development resulting in embryonic lethality, and PPARs 
modulate the expression/activity of several angiogenic factors.  
Using organ culture models, culture of human dermal 
microvascular endothelial cells (HDMECs), Xenopus tadpoles 
and genetically modified mouse in vivo models, we decided to 
study  the consequences of loss or gain in PPAR activity in 
endothelial cell functions. Since PPARs are known valuable 
therapeutic targets, understand how they regulate endothelial 
cell functions will not only further our knowledge of the 
transcriptional regulation of angiogenesis, but may also be of 
medical interest. 
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43 Spargel, a putative drosophila homologue of the 
mammalian PGC-1 family, is involved in growth control and 
lipid metabolism 
 
Tiefenböck S.1, Frei C.1 
 
1ETH Zürich, Zürich, Switzerland 
 
During larval instars, animals feed and show a 200-fold increase 
in mass. However, we know little how metabolic activity is 
regulated in response to feeding, and how growth stimulating 
pathways regulate metabolic processes. In mammals, the PGC-
1 family of transcriptional co-activators are known to regulate  
metabolic pathways in response to environmental stimuli, 
including lipid and glucose homeostasis and mitochondrial 
biogenesis. Drosophila Spargel (CG9809) is the only putative 
homologue of the mammalian PGC-1 family. Homozygous 
hypomorphic spargel mutant flies have a developmental delay, 
and show growth defects. In addition, mutant larvae have 
elevated lipid levels and an increase in lipid droplet size in fat 
body cells. Furthermore, insulin signaling activity, which has a 
known effect on lipid metabolism, is changed in response to 
Spargel. Our data suggest that Spargel is a functional PGC-1 
homologue in flies. 

44 HCF-1 mediated E2F1 induction and response to DNA damage. 
 
Tyagi S and Herr W  
 
Center for Integrative Genomics, University of Lausanne, Genopode Building  
CH-1015 Lausanne, Switzerland 
 
Abstract: Deregulation of the retinoblastoma protein (pRb) pathway is one of the 
hallmarks of human cancer. Loss of functional pRb often affects the apoptotic 
response by deregulating the ‘activating’ E2F transcription factors (E2F1-3). Out of 
these three E2Fs, E2F1 is a key regulator of apoptotic programs. E2F1-induced cell 
death occurs via multiple pathways. Integration of external signals, like DNA damage, 
appears to play an important role in determining the sensitivity of a cell to E2F1-
induced apoptosis. Moreover, DNA damage signals have been suggested to 
specifically activate E2F1-dependent transcription of pro-apoptotic genes. 
 
Previously, we have shown that the human herpes-simplex virus host-cell factor 
HCF-1 interacts with E2F1 in a cell cycle dependent manner. This interaction is direct 
and dependent on a consensus tetra peptide motif (D/EHxY) in E2F1 called HCF-
binding motif (HBM). During late G1 and S phases, HCF-1 recruits the mixed-lineage 
leukemia (MLL) and Set1, members of MLL-family of histone H3 lysine 4 
methyltransferases (H3K4 HMTs), to E2F-responsive promoters bound by E2F1, and 
induces transcriptional activation of S phase genes.  
 
Here we show that HCF-1 and its associated MLL-family of H3K4 HMTs are also 
involved in transcriptional regulation of E2F1-induced pro-apoptotic gene promoters 
during DNA damage. Upon adriamycin treatment, HCF-1 and MLL are recruited to 
the subset of E2F-responsive promoters involved in both p53-dependent and p53-
independent apoptotic pathways. In the absence of HCF-1, the transcription from 
these promoters is compromised. Further, we observe that mutation of the HBM of 
E2F1 (E2F1HBMmut) attenuates its ability to sensitize U-2 OS cells to apoptosis. This 
defect in E2F1HBMmut is due to its inability to induce unscheduled DNA replication, 
which can be explained by its defect in recruiting the MLL H3K4 HMTs complex to 
E2F1-induced promoters for S phase-genes transcriptional activation. These results 
suggest that, in normal proliferating cells, E2F1 utilizes HCF-1 and the MLL family of 
H3K4 HMTs to activate transcription of E2F-induced S-phase genes but when the 
pRb pathway is deregulated (here exemplified by E2F1 expression) E2F1 uses the 
same HCF-1 and MLL family of H3K4 HMTs complex to induce apoptosis in 
response to DNA damage caused by inappropriate DNA replication. Therefore, E2F1 
complex via the H3K4 HMTs possesses both oncogenic (i.e. induction of DNA 
replication) and tumor suppressive (i.e. induction of apoptosis) properties. 
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45 The transcriptional control of angiogenesis: 
involvement of the nuclear receptor PPARs 
 
Dulery C, Wawrzyniak M, Terrier R, Michalik L 
 
Center for Integrative Genomics, University of Lausanne, 
Switzerland  
 
Angiogenesis is a key step in many physiological and 
pathological processes. The transcriptional regulation of the 
angiogenic process remains unclear. The peroxisome 
proliferator-activated receptors (PPAR) belong to the nuclear 
hormone receptor (NHRs) family of ligand-activated transcription 
factors. Three isotypes, PPARα, PPARβ and PPARγ have been 
identified. They are all expressed in endothelial cells (ECs) , and 
recent data suggests that important mechanisms for 
vasculogenesis and angiogenesis, such as cell 
proliferation/differentiation, directional sensing/migration, and 
survival, involve PPARs. For example, PPARγ-null mutation 
impairs angiogenesis in placental development resulting in 
embryonic lethality, and PPARs modulate the expression/activity 
of several angiogenic factors.  
Using organ culture models, culture of human dermal 
microvascular endothelial cells (HDMECs), Xenopus tadpoles 
and genetically modified mouse in vivo models, we decided to 
study  the consequences of loss or gain in PPAR activity in 
endothelial cell functions. Since PPARs are known valuable 
therapeutic targets, understand how they regulate endothelial 
cell functions will not only further our knowledge of the 
transcriptional regulation of angiogenesis, but may also be of 
medical interest. 

46 CPT1C, A promising metabolic target in anticancer therapy 
 
Ines Lohse*, Patrick Reilly*, Tak W. Mak°, and Kathrin Zaugg* 
*Department of Radiation Oncology, University Hospital, Zurich 
The Campbell Family Institute for Breast Cancer Research, Toronto 
 
The tumor suppressor gene, p53, is the most commonly mutated gene in 
human cancers and, therefore, deciphering the signaling cascades initiated 
by p53 may be an important step towards novel cancer therapies. 
 
To identify novel genes downstream of the p53 pathway, we performed 
microarray analysis using a conditional cell line expressing a point-mutated, 
temperature-sensitive p53. 
 
One of the genes identified encodes for cpt1c (carnitine palmitoyltransferase 
1c). The carnitine palmitoyltransferase family plays a central role in the fatty 
acid metabolism and is localized to the mitochondrial membrane. We could 
show that cpt1c is upregulated in a p53 dependent manner in vitro and in 
vivo. Loss-of-function of cpt1c leads to a proliferation defect and increased 
apoptosis by spontaneous activation of the intrinsic mitochondrial pathway. 
In addition, we found mitochondrial swelling and an accumulation of lipid 
droplets in cpt1c-depleted cells that were not observed in cells heterozygous 
for cpt1c. Strikingly, ES cells deficient in cpt1c function readily succumbed to 
spontaneous death under hypoxic and low glucose conditions whereas cells 
heterozygous for cpt1c were resistant. Interestingly, we found that cpt1c is 
upregulated in many mouse and human tumour cell lines. 
 
Our data indicate that one means by which p53 protects cells from hypoxia is 
via induction of the novel p53 target gene cpt1c. Since hypoxia in solid 
tumours is associated with aggressive behavior, cpt1c may therefore 
represent an exciting new therapeutic target for the treatment of hypoxic 
tumours. 
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