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	 T01_01	 Do angiotensin II receptor blockers and ACE-inhibitors interact with amino acid tran-
sporters via a local angiotensin system in human intestine?

		  Vuille-dit-Bille Raphael N1, Camargo Simone M. R.1, Götze Oliver2, Schwizer Werner2, Fox Marc2, 

Verrey François1

		  1Institute of Physiology, University of Zurich,

		  2Division of Gastorenterology and Hepathology, Univeristy Hospital of Zurich

		  Angiotensin Converting Enzyme 2 (ACE2) is an important player of the Renin-Angiotensin-System 

(RAS) and has recently been shown by our group to be necessary for the expression of various 

amino acid transporters in murine intestine. ACE2 expression has been shown in different tissues 

to be up-regulated when RAS-active antihypertensive drugs such as ACE-inhibitors or angiotensin II 

AT1 receptor blockers where administered. The aim of the present study is to characterize in human 

subjects treated or not treated with RAS-active antihypertensive drugs the intestinal distribution and 

expression of RAS proteins and of AA-, peptide and glucose transporters potentially influenced by 

the local RAS. The mRNA level will be tested by quantitative real time PCR (qPCR), and the protein 

expression by immunofluorescence and Western blot analysis. Preliminary results show in human 

duodenal bulb mRNA expression of various AA-, peptide- and glucose transporters as well as of RAS 

components. Furthermore, immunofluorescence images show a co-localization of the two luminal 

AA transporters of the SLC6 family B0AT1 (broad neutral amino acid transporter 1, SLC6A19) and 

SIT1 (sodium dependent imino transporter 1, SLC6A20) with ACE2 along human intestinal villi. 

When co-expressed in X. laevis oocytes human ACE2 increases the transport rate of SIT1 and B0AT1 

10- and 15-fold, respectively, suggesting a functional interaction of ACE2 and these transporters. 

Our preliminary results indicate that ACE2 interacts with the two luminal AA transporters B0AT1 and 

SIT1 and suggest the possibility that a local human intestinal RAS might regulate the expression and 

function of specific AA transporters.
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	 T01_02	 Levels of Metal Trace Elements and Metallothionein Expression in Blood of Autistic 
Children

		  Vergani Laura1,4, Lanza Cristina1, Shyti Genti1, Bellone Marta1, Veneselli Edvige 2, Minniti Giuseppe3,

		  Grasselli Elena1, Voci Adriana1

		  1Department of Biology - University of Genova, Italy,

		  2Department of Neurosciences, Ophthalmology and Genetics, University of Genova, Italy,

		  3Department of Pediatrics, IRCCS G. Gaslini, Genova, Italy ,

		  4C.I.R.B.C.MET., University of Genova, Italy

		  Autism, archetype of the autistic spectrum disorders (ASDs), is a neuro-developmental disease 

characterized by qualitative impairments in social interaction and communication. Although the 

aetiology of autism remains unclear, both genetic and environmental factors seem to be involved. 

Increasing evidences indicate that genetics plays a primary role in ASDs as a strongly predisposing 

factor. On the other hand, excess or deficiency in metal trace elements have been implicated in the 

aetiology of autism. Heavy metals, in fact, disrupt enzyme functions, modify cell signalling processes 

and generate oxygen free radicals (ROS) leading to a condition of oxidative stress. Recent studies 

showed that many autistic children share a chronic flaw in the defense systems against ROS that 

could damage developing brain cells. The central nervous system (CNS), in fact, is particularly prone 

to oxidative stress since neurons are inadequately equipped with antioxidant defense systems, that 

include antioxidant enzymes (superoxide dismutase, catalase, glutathione peroxidase) as well as 

non-enzymatic antioxidants such as metallothioneins (MTs) and glutathione (GSH). Metallothioneins 

(MTs) are a family of small proteins with an unusually high concentration of cysteines that make 

MT the primary metal-detoxifying protein in the body. The up-regulation of MT expression often 

represents an endogenous protective response to an increased exposure to heavy metals as well as 

to a constant state of oxidative stress. Therefore, it was thought that MTs may be possible indices of 

autism. 

		  The aim of the present study was to investigate whether the levels of some important heavy metals 

in the blood of children with ASD significantly differ from those of age- and sex-matched healthy 

controls. Moreover MT transcription pattern was assessed by real-time RT-PCR in peripheral blood 

leucocytes of autistic and healthy children. 

		  The children with autism showed significantly higher serum levels of zinc (Zn), iron (Fe) arsenic (As), 

nickel (Ni), calcium (Ca), cadmium (Cd) and silicon (Si) compared to the healthy subjects. There was 

no significant difference when other six metals were analyzed. The autistic group also showed an 

increased mRNA expression of MTs with respect to the healthy control. so as an increased activity 

of Cu,Zn-Superoxide dismutase Taken together, these findings seem to indicate a possible role of 

oxidative stress, metal unbalance and metallothionein protection in the patophysiology of autism.
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	 T01_06	 Increased protein ubiquitination in Alzheimer brain tissue

		  Gerster Fabian1, Schiffrin Mariano1, Riederer Irène M.1, Leuba Geneviève1, Riederer Beat M.1

		  1CNP, DP, CHUV, Site de CERY, Prilly-Lausanne

		  Ubiquitination of proteins is part of a mechanism that is involved in protein turnover and in tar-

geting proteins for degradation via the proteasome system. It is a major protein quality control 

system in eukaryotic cells that regulates protein degradation or eventually may be responsible for a 

pathological accumulation of aberrant proteins. Here, we were interested in protein ubiquitination in 

Alzheimer’s disease (AD). Senile plaques and intracellular neurofibrillary tangles (NFT) are hallmark 

structures of AD pathology. NFTs are mostly composed of hyperphosphorylated tau proteins. These 

proteins are also subject to increased ubiquitination in AD. Also glial components, such as glial-

fibrillary acidic protein (GFAP), an essential cytoskeletal component is increased and extensively 

ubiquitinated. We demonstrate that the level of mono-ubiquitinated proteins is increased in those 

brain regions that contain an increased level of pathological tau. In a series of entorhinal cortex 

tissue from AD patients we show a general increase in ubiquitination compared to controls and an 

association with tangles. Our data point to a dysregulation of the ubiquitnation of proteins and to a 

perturbed proteasome system.
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	 T01_07	 Rapid Identification and Typing of Undesired Microorganisms in Food Products by 
MALDI-TOF Mass Spectrometry

		  Drissner David2, Schlapbach Ralph1, Hesford Frank2, Brunisholz René A.1

		  1Functional Genomics Center Zurich, ETH Zurich, Winterthurerstrasse 190, CH-8057 Zurich,

		  2Agroscope, Special Analytics, Schloss, CH-8820 Wädenswil

		  MALDI-TOF mass spectrometry for the characterization and classification of fungi and bacteria is 

based on the detection of mainly ribosomal proteins which are constantly expressed as high-abun-

dant proteins. Resulting protein fingerprints are unique, highly reproducible and mostly independent 

of culture medium, incubation temperature and growth state. The objective of this study is to effi-

ciently identify undesired and human pathogenic microorganisms in food products of plant origin by 

this rapidly emerging technology. Beside using standard workflows, as organic/acid extraction of the 

isolates, we are investigating in rapid and efficient sample clean-up for reasons of increasing scoring. 

The mass spectra are acquired using a Bruker Autoflex II/Ultraflex II mass spectrometer operating in 

positive ion linear mode. Data are evaluated using Bruker Biotyper software. 

		  Accordingly, it is shown that MALDI biotyping is a reliable, robust and specific tool for species- and 

strain-specific identification of microorganisms related to food quality and safety. This has been dem-

onstrated for different fungal (e.g. Saccharomyces cerevisiae, Candida stellata, Pichia subpelliculosa) 

and bacterial (e.g. Lactobacillus brevis, Lactobacillus plantarum, Lactobacillus hilgardii, Pediococcus 

damnosus, Oenococcus oeni, Salmonella enterica) species. Finest differences between three strains 

of Lactobacillus brevis could easily be distinguished. 

		  Furthermore, we are investigating in an on-target proteolytic digestion approach followed by MAL-

DI-TOF/TOF mass spectrometry in order to characterize individual proteins as putative unique and 

novel markers. This may further contribute to the identification of so far not database registered 

species.
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	 T01_08	 Creatine supports the propagation of rat inner ear stem cells.

		  Mina Amir1,3, Ducray Angélique2, Di Santo Stefano2, Widmer Hans Rudolf2, Senn Pascal1

		  1Dept. of Otorinolaryngology and Head and Neck Surgery, University of Bern, Switzerland,

		  2Dept. of Neurosurgery, University of Bern, Switzerland,

		  3Dept. of Otorinolaryngology, University of Alexandria, Egypt

		  Background. The inability of the cochlea to replace lost inner ear hair cells is the main cause of hear-

ing loss permanence in humans. A potential cure is the transplantation of inner ear cells. Stem cells 

are primary candidates for hair cell regeneration, however, practical issues as the small number of 

cells achievable in vitro may limit the clinical use of inner ear stem cells. 

		  Purpose. Others and we have previously reported that Creatine administration exerted a neuro-

trophic capacity on neuronal progenitor cells. Given this beneficial effect, in the present study we 

investigated whether Creatine might be useful for the optimization of the isolation and culture 

techniques for long lasting propagation of inner ear stem cells. 

		  Methods. Postmortem inner ear tissues of rats were harvested from temporal bones to isolate utricle 

and organ of Corti stem cells. Using previously established methods, the stem cells were propagated 

in basal medium containing mitogens. Creatine (5 mmol/L) was added in the culture medium start-

ing from the fourth passage. The self-renewal capacity of inner ear stem cells was assessed measur-

ing the number and size of the spheres in each passage. 

		  Results. For the first time we were able to propagate inner ear stem cells for up to 8 passages with a 

gradual decline of spheres number over passages. Creatine supplementation enhanced the cumula-

tive number of propagated utricles and organ of Corti-derived spheres by approximately 40% as 

compared to untreated controls. In contrast, the sphere size remained rather constant throughout 

the culture period in both experimental conditions. 

		  Conclusion. Our preliminary study shows that inner ear stem cells can be expanded over consider-

able time periods. Furthermore, Creatine supplementation was able to support the propagation of 

rat utricle and organ of Corti stem cells. Taken together, we conclude that Creatine conditioning at 

earlier passages is advisable to further improve the propagation protocol of inner ear stem cells.



48 49

	 T01_09	 Stable transgene expression in differentiating muscle stem cells

		  van Zwieten Ruthger1, Mermod Nicolas1

		  1Institute of Biotechnology, University of Lausanne, 1015 Lausanne, Switzerland

		  Cell therapy is a promising approach to the treatment of Duchenne’s muscular dystrophy. The thera-

peutic potential of mesoangioblast adult stem cells has recently been shown in a Duchenne’s mus-

cular dystrophy dog model that was transplanted with wild type stem cells. However, attempts to 

use virally transduced mesoangioblasts for transplantation were met with modest success. This may 

be explained by silenced transgene expression due to cell differentiation and/or reduced biological 

activity of the mini-dystrophin gene transmitted by the viral vector. We address these issues by 

transfecting the full-length dystrophin gene in murine mesoangioblasts and stabilizing expression 

by using a human matrix attachment region (MAR) genetic element. We show that usage of the 

MAR element increases clone generation and gene expression levels, as seen before in CHO cells. 

Furthermore, clonal eGFP expression was found to be stable for weeks without selection pressure 

and is sustained during differentiation in vitro and in vivo. We demonstrate that the transfection 

procedure does not impair differentiation into muscle fibers when transplanted in murine muscle. 

These data illustrate the potential of MAR mediated stabilization of dystrophin expression, and the 

use of non-viral gene introduction in stem cells for cell therapy applications.



50 51

	 T01_10	 Stable transgene expression in differentiating muscle stem cells

		  Ruthger van Zwieten1, Nicolas Mermod1

		  1Institute of Biotechnology, University of Lausanne, 1015 Lausanne, Switzerland

		  Cell therapy is a promising approach to the treatment of Duchenne’s muscular dystrophy. The thera-

peutic potential of mesoangioblast adult stem cells has recently been shown in a Duchenne’s mus-

cular dystrophy dog model that was transplanted with wild type stem cells. However, attempts to 

use virally transduced mesoangioblasts for transplantation were met with modest success. This may 

be explained by silenced transgene expression due to cell differentiation and/or reduced biological 

activity of the mini-dystrophin gene transmitted by the viral vector. We address these issues by 

transfecting the full-length dystrophin gene in murine mesoangioblasts and stabilizing expression 

by using a human matrix attachment region (MAR) genetic element. We show that usage of the 

MAR element increases clone generation and gene expression levels, as seen before in CHO cells. 

Furthermore, clonal eGFP expression was found to be stable for weeks without selection pressure 

and is sustained during differentiation in vitro and in vivo. We demonstrate that the transfection 

procedure does not impair differentiation into muscle fibers when transplanted in murine muscle. 

These data illustrate the potential of MAR mediated stabilization of dystrophin expression, and the 

use of non-viral gene introduction in stem cells for cell therapy applications.
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	 T02_01	 Functional Domains of the Fibroblast Growth Factor Receptor FGFRL1

		  Zhuang Lei1, Karotki Andrei V.2, Trueb Beat1,3

		  1Dept. of Clinical Research, University of Berne, 3010 Bern, Switzerland,

		  2Department of Biochemistry, University of Zurich, 8057 Zurich, Switzerland,

		  3Department of Rheumatology, University Hospital, 3010 Bern, Switzerland

		  Background: FGFRL1, the gene for the fifth member of the fibroblast growth factor receptor (FGFR) 

family, is found in all vertebrates from man to fish and in the cephalochordate amphioxus. Since it 

does not occur in the urochordate Ciona as well as in more distantly related invertebrates such as 

insects and nematodes, it was speculated that FGFRL1 might have evolved just before branching of 

the vertebrate lineage from the other chordates. 

		  Results: We identified the gene for FGFRL1 also in the sea urchin Strongylocentrotus purpuratus and 

cloned its mRNA. The deduced amino acid sequence shares 62% sequence similarity with the human 

protein and shows conservation of all disulfides and N-linked carbohydrate attachment sites. Similar 

to the human protein, the S. purpuratus protein displays a histidine-rich motif at the C-terminus, but 

this motif is much shorter than the human counterpart. To analyze the function of the novel motif, 

recombinant fusion proteins were prepared in a bacterial expression system. The human fusion 

protein bound to nickel and zinc affinity columns, whereas the sea urchin protein barely interacted 

with such columns. Direct determination of metal ions by atomic absorption revealed 2.6 mole zinc/

mole protein for human FGFRL1 and 1.7 mole zinc/mole protein for sea urchin FGFRL1. 

		  Conclusion: The FGFRL1 gene has evolved much earlier than previously assumed. A comparison of 

the intracellular domain between sea urchin and human FGFRL1 provides interesting insights into 

the shaping of a novel zinc binding domain.
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	 T02_02	 The murine Fgfrl1 receptor is essential for the development of the metanephric kidney

		  Gerber Simon D.1, Steinberg Florian1, Beyeler Michael1, Villiger Peter M.2, Trueb Beat1,2

		  1Department of Clinical Research, University of Bern, 3010 Bern, Switzerland,
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		  Fgfrl1 is a novel member of the fibroblast growth factor receptor family. Its extracellular domain 

resembles the four conventional Fgfrs, while its intracellular domain lacks the tyrosine kinase domain 

necessary for Fgf mediated signal transduction. During embryonic development Fgfrl1 is expressed 

in the musculoskeletal system, in the lung, the pancreas and the metanephric kidney. Targeted dis-

ruption of the Fgfrl1 gene leads to the perinatal death of the mice due to a hypoplastic diaphragm, 

which is unable to inflate the lungs. 

		  Here we show that Fgfrl1-/- embryos also fail to develop the metanephric kidney. While the rest of 

the urogenital system, including bladder, ureter and sexual organs, develops normally, a dramatic 

reduction of ureteric branching morphogenesis and a lack of mesenchymal-to-epithelial transition 

in the nephrogenic mesenchyme result in severe renal dysgenesis. The failure of nephron induction 

might be explained by the absence of the tubulogenic markers Wnt4, Fgf8, Pax8 and Lim1 at E12.5 

of the mutant animals. We also observed a loss of Pax2 positive nephron precursor cells and an 

increase of apoptosis in the cortical zone of the remnant kidney. Fgfrl1 is therefore essential for 

mesenchymal differentiation in the early steps of nephrogenesis.
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	 T02_03	 A novel MEK2/PI3K pathway controls the expression of IL-1 receptor antagonist down-
stream IFNß

		  Brandt Karim J.1, Carpintero Rakel1, Gruaz Lyssia1, Molnarfi Nicolas2, Burger Danielle1

		  1Hans Wilsdorf Laboratory, IARG,Division of Immunology and Allergy,University Hospital,1211 

Genève 14,Switzerland,

		  2Department of Neurology and Program in Immunology, University of California, San Francisco, Cali-

fornia, USA

		  The secreted form of interleukin-1 (IL-1) receptor antagonist (sIL-1Ra) plays an important part in 

the regulation of inflammatory processes. IFNß induces the production of sIL-1Ra in human mono-

cytes independently of the canonical STAT1 pathway. In this study, we identify phosphoinositide3-

kinase-ð (PI3Kð) and the MAPK MEK2 as key elements that control sIL-1Ra production in human 

monocytes activated by IFNß. sIL-1Ra production and Akt phosphorylation were diminished by the 

silencing or inhibition of MEK2, but not of MEK1. Furthermore, the silencing of ERK1/2, the canonical 

substrates of MEK1 and MEK2 did not affect sIL-1Ra production in IFNß-activated monocytes. These 

data suggest that MEK1 was dispensable to sIL-1Ra production and not functionally redundant 

with MEK2. MEK2 acts upstream PI3Kð since its inhibition diminished the recruitment of the latter 

at the plasma membrane and, in turn, its activation. The present observations strongly indicate that 

the activation of MEK2/PI3Kð, but not MEK1/ERK1/2 pathway, is essential and sufficient to mediate 

sIL-1Ra expression in response to IFNß.
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	 T02_04	 Significant increase in Sendai Virus production upon TIP47 suppression 
		

		  Bampi Carole1, Gosselin-Grenet Anne-Sophie2, Pellentz Céline3, Roux Laurent1

		  1University of Geneva, Faculty of Medicine, Department of Microbiology and Molecular Medicine,
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		  Suppression of effectors of late endosomes to trans-Golgi Network (TGN) transport, has been shown 

to have deleterious effects on human immunodeficiency virus type 1 (HIV-1), Filoviruses and measles 

virus multiplication and /or on infectious viral particle formation. We show here that, in sharp con-

trast with these results, the Paramyxovirus Sendai virus (SeV) production was rather boosted by 10 to 

30 fold when the tail interacting protein of 47kDa (TIP47), an effector of the late endosome to TGN 

transport, was silenced in Hela cells by a small interfering RNAs. This unexpected effect was observed 

for the human Parainfluenza virus type 3 (hPIV3) as well, but not for another Paramyxovirus, the 

Parainfluenza virus type 5 (PIV5) and for a member of the Rhabdovirus family, the vesicular stomatis 

Virus (VSV), all enveloped viruses. Steady state level of intracellular SeV proteins was not found 

increased. Pulse chase metabolic radioactive labelling experiments showed unequivocally that viral 

proteins synthesis was increased upon suppression of TIP47 and that radiolabeled proteins were 

found to decrease more efficiently. However, the mechanism underlying the increase of virus viral 

protein synthesis upon TIP47 silencing remains unclear. The effect of the suppression of TIP47 on SeV 

production could either be direct or indirect. We also hypothesized that TIP47 could be responsible 

for the transport of a inhibitor of viral particle release. Recently, Tetherin (also know as CD317, BST-2 

or HM1.24) has been identified as a new restriction factor of HIV-1 viral release. Several preliminary 

results lead us to investigate more precisely the link between TIP47 and BST2 and its role in SeV viral 

production.
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	 T02_05	 Regulation of FasL and TNFα-induced cell death in murine neutrophils

		  Gurzeler Ursina1, Echeverry Nohemy1, Bachmann Daniel1, Kaufmann Thomas1

		  1Institute of Pharmacology, University of Bern, Bern, Switzerland

		  We are interested in the regulation of apoptosis by Bcl-2 family members, which regulate the mito-

chondrial (stress-induced) apoptotic pathway, and the crosstalk between the death receptor-induced 

and the mitochondrial apoptotic pathway. For apoptosis induced by the death receptor Fas (CD95) 

it has been shown that this crosslink is required in some (called type II cells) but not in others (type 

I cells). The crosslink is mediated by the BH3-only protein Bid, which is cleaved and activated by cas-

pase-8, the inititator caspase downstream of Fas. To verify whether a Fas ligand (FasL) sensitive cell 

type behaves like type I or type II one has to interfere with the initiation phase of the mitochondrial 

pathway. This can be achieved by either overexpressing anti-apoptotic Bcl-2 family members (such 

as Bcl-xL or Mcl-1) or by deleting the BH3 only protein Bid. By such approaches it has been shown 

that hepatocytes are type II like cells, as Bid-deficient hepatocytes were refractory to FasL-induced 

killing. 

		  Here, we investigate whether murine neutrophils, which are sensitive to Fas-induced killing, behave 

like type I or type II cells. In a first approach we are comparing FasL-induced killing in primary 

mature neutrophils (Gr1+) isolated from wildtype and bid-/- mice. Preliminary data indicate that 

FasL-induced death is indeed delayed in bid-/- neutrophils at early time points. Surprisingly, and in 

contrast to hepatocytes, addition of the pan-caspase inhibitor Q-VD-oph results in a very moderate 

protection only. We will therefore also investigate caspase-independent events as death receptors, 

especially TNF-R1, have been described to also induce necroptosis (programmed necrosis) and non-

caspase like proteases, such as cathepsin D, have been linked to some forms of neutrophil apoptosis. 

Similar experiments using TNFα, a death ligand that activates the death receptor TNF-R1 and can 

induce apoptosis as well as necroptosis, indicate that in mouse neutrophils TNFα-induced death is 

fully blocked by addition of Q-VD-oph. 

		  In a second approach, we are using a system that allows in vitro differentiation of Hoxb8 or HoxA9-

immortalized myeloid progenitor cells into mature neutrophils. Using this approach, progenitor cell 

lines can be generated from any desired genetically modified mouse strain and mature neutrophils 

can be obtained in shear unlimited numbers, which is a major drawback of experiments with primary 

mouse neutrophils.
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	 T02_06	 Amino Acid Transport Across The Murine Blood-Brain Barrier

		  Ruderisch Nadine1, Lyck Ruth3, Moll Anton1, Steiner Oliver3, Cohen Clemens1,2, Engelhardt Britta3, 

Makrides Victoria1, Verrey François1

		  1Institute of Physiology and Center for Integrative and Molecular Physiology (ZIHP), University of 
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		  The brain microvascular endothelial cells (BMECs) of the blood-brain barrier (BBB) provide a diffu-

sion barrier between the blood and the brain interstitial fluid. Amino acid (AA) transport through the 

BBB is crucial for establishing and maintaining an asymmetry in AA concentration between blood 

and brain and for the distribution of drugs and diagnostic markers. Interestingly, the cerebrospinal 

fluid AA concentration is only ~10% that of plasma, except for glutamine. Our aim is to understand 

how this gradient is maintained by the AA transporters expressed at the luminal and/or abluminal 

membranes of BMECs. By mRNA microarray analysis using freshly isolated as well as single-cultured 

(5 days) and co-cultured (with glial cells) BMECs, we have shown that 30 out of 50 AA transporters 

are expressed in BMECs. In freshly isolated cells, the mRNAs encoding both chains of the het-

erodimeric neutral AA transporter 4F2hc-Lat1 are the most prominently expressed ones, followed 

by those of the Na+-dependent AA transporters Taut, Snat2, Snat5 and Eaat3. The level of ¾ of the 

AA transporter mRNAs is strongly altered by the brief culture step. In particular, a down-regulation 

was observed and verified by qPCR for four of the six most highly expressed transporters mentioned 

above (4F2hc, Lat1, Taut and Snat5) as well as for Eaat1, Eaat2, Cat-1, Cat-3, Xpct, Pat1 and Snat3. 

Additionally, preliminary immunohistochemical results suggest that Na+-dependent transporters are 

localized to both the abluminal and the luminal membranes of BBB endothelial cells. Taken together, 

our results suggest that the mRNAs of BBB endothelial cell AA transporters that have a specialized 

transendothelial transport function are quickly down-regulated in culture and that several of these 

transporters are Na+-dependent. Unlike suggested in the literature, they appear to be expressed on 

both the luminal and the abluminal membranes of BBB endothelial cells.
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		  Introduction 

		  Intercellular communication through gap junctions may be one of the key mechanisms for bladder 

functionality. In the past, several studies have demonstrated the expression of gap junction structural 

proteins (connexins) in the bladder and provided evidence for changed expression levels in bladder 

dysfunctions. However, studies focussed only on few connexin isoforms, - especially on connexin43 

and connexin45 -, while little or nothing is known about the possible involvement of other connex-

ins. In the present study we therefore investigated for the first time the expression of connexin31 in 

the bladder of normal and obstructed mice. 

		  Materials and Methods 
		  Mice (n= 15) were subjected to standard partial obstruction procedures and killed 3, 10 or 20 days 

after surgery. Bladders of experimental animals and sham operated controls (n=5) were weighted 

and snap frozen. From all bladder samples RNA was extracted using whole cryosections or laser 

capture microdissected urothelium and detrusor. After reverse transcription, a quantitative polymer-

ase chain reaction (qPCR) was performed, applying primer/probe combinations for connexin31 and 

GAPDH. In plus, bladders from additional control animals were fixed with 4% PFA, embedded in 

paraplast and used for fluorescence immunohistochemistry against connexin31. Specificity tests in-

cluded preabsorption of the antibody with the respective antigen. 

		  Results 

		  PCR methods revealed the expression of connexin31 in mouse bladder. Detailed PCR-studies with 

laser dissected tissues indicated that urothelium strongly expresses this connexin, while in detrusor it 

was undetectable. Immunohistochemical studies confirmed these observations, showing a clear and 

specific fluorescence staining mainly in apical regions of basal and intermediate urothelial cells. In 

the urothelium of obstructed mice no statistically significant change of connexin31 expression could 

be detected by qPCR versus control animals. However, using whole bladder sections, qPCR methods 

indicated a significant upregulation of connexin31 transcripts in obstruction. 

		  Conclusions 

		  Our study is the first to indicate that gap junction communication in the bladder (at least of mice) 

may involve connexin31. The distinct localization within the urothelium deserves further investiga-

tions with regard to possible functions of this connexin isoform. However, connexin31 may also 

be expressed in other yet undefined bladder compartements where it displays changed expression 

levels in bladder outlet obstruction.
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		  Introduction 

		  Tight junctions are regarded as important paracellular permeability barriers in superficial cells of 

the urothelium that prevent leakage of urine in the underlying tissues. While the occurrence of tight 

junction-associated molecules such as the membrane-associated guanylate kinase-like homologues 

zonula occludens (ZO) 1, ZO-2 and ZO-3 had been demonstrated in the urothelium, currently noth-

ing is known about possible effects of bladder outlet obstruction (BOO) on these urothelial tight 

junction components. 

		  Materials and Methods 
		  Mice (n= 15) were subjected to standard partial obstruction procedures and killed 3, 10 or 20 days 

after surgery. Bladders of experimental animals and sham operated controls (n=5) were weighted 

and snap frozen. From all bladder samples cryosections were prepared that underwent laser capture 

microdissection of the urothelium. Following RNA extraction and reverse transcription, a quantitative 

polymerase chain reaction (qPCR) was performed, using primer/probe combinations for ZO-1, ZO-2 

and ZO-3, as well as for GAPDH as house keeping gene. 

		  Results 

		  Initial tests confirmed that all three ZO genes are expressed in the urothelium of our model. In 

comparison, ZO-1 showed the highest expression levels, while ZO-2 and ZO-3 appear to be equally 

transcribed in the urothelium of control mice. Analyses by qPCR revealed that partial BOO led to a 

significantly increased expression of ZO-3 in the urothelium, while expression of both ZO-1and ZO-2 

was little affected. The transcription rates of ZO-3 increased over time, with a 2.1-, 2.7- and 5.2-fold 

upregulation after 3 days, 10 days and 20 days of partial BOO, respectively. 

		  Conclusions 

		  To our knowledge this is the first study dealing with changes of zonula occludens in BOO. We hy-

pothesize that the observed increase of ZO-3 expression levels may be the consequence of chronic 

urothelial distension after (partial) obstruction of the bladder outlet in mice. The upregulation of this 

tight junction molecule may thus contribute to the compensatory mechanisms of the urothelium 

under mechanical stress. 
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		  Inder Kerry1, Hancock John F. 2, Parton Rob1, Alexandrov Kirill1

		  1The University of Queensland, Institute for Molecular Bioscience, Brisbane, Australia 4072.,
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		  The Ras superfamily of GTPases contains more than 150 similar proteins. While the 39 Ras family 

proteins are considered to be classical signalling proteins, the 63 Rab proteins are recognized as 

key mediators of intracellular trafficking. Understanding which structural elements encode specific 

functioning of Ras and Rab proteins will provide important insight into pathological states, such as 

cancer and Alzheimers disease. 

		  We recently showed that the orientation of the G-domain of Ras with respect to the plane of the 

plasma membrane is recognized by the Ras effectors C- Raf, phosphoinositide-3-kinase-α (PI3Kα) and 

galectin-1. Thus orientation is coupled to Ras-signalling and MAPK-dependent differentiation of 

PC12 cells. Membrane orientation is critically tuned by the switched elements, helix α4 and the HVR, 

which operate the G-domain like a balance (balance model). GTPase orientation then combines with 

its lateral segregation into distinct nanoclusters, thus generating Ras isoform specificity with respect 

to effector interactions. Given the basic conservation of the G domain, we propose that this novel 

mechanism also operates in other small GTPases. Here, we also present data showing that several 

Rab proteins form nanoclusters similar to those of Ras proteins. Therefore, an overall understanding 

of the specific functioning and a unifying concept of membrane nanodomain formation of small 

GTPases are in sight. 
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		  Friedreich ataxia (FRDA) is the most prevalent inherited neurodegenerative disorder affecting about 

1:50,000 individuals. FRDA is caused by deficiency of the protein frataxin, which plays a crucial role 

in mitochondrial iron metabolism. The most common molecular abnormality in FRDA patients is a 

GAA trinucleotide repeat expansion of up to 1,000 GAA repeats in intron 1 of the frataxin (FXN) 

gene. Expanded GAA repeats have been shown to induce aberrant DNA structures in vitro. In vivo, 

long GAA repeat tracts induce to formation of heterochromatin which results in silencing of FXN 

expression. We are currently focusing on two main questions: 1) what is the mechanism of hetero-

chromatin assembly induced by long GAA repeats and 2) and how is FXN getting silenced. 

		  We started our analysis by profiling several epigenetic marks along the FXN gene in cell lines derived 

from healthy individuals and FRDA patients. We find that the expanded GAA repeat tract induces a 

heterochromatic domain which is locally confined to the repeat tract in intron 1 without spreading 

up- or downstream. Our data suggests that this heterochromatic domain acts as “road-block” to 

interfere with elongation rather than initiation of transcription. We are currently exploiting several 

histone deacetylase (HDAC) and histone methyltransferase (HMT) inhibitors in order to overcome 

this obstacle. Besides our candidate approaches, we have also initiated RNAi and compound screens 

which will not only shed new light on the mechanism of heterochromatic gene silencing but also 

provide new insight into therapeutics to treat FRDA. 
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		  The recent completion of the annotation of the human proteome by the Swiss-Prot group demon-

strated that about 5’000 of the 20’000 human proteins are still lacking experimental annotations. 

Among them, many are expected to play important roles in biological processes, and some will have 

therapeutic potential. 

		  The CALIPHO (Computational Analysis and Laboratory Investigation of Proteins of Human Origin) 

group aims to characterize part of this set of uncharacterized human proteins using an in-house 

integrated approach including bioinformatics, molecular biology, biochemistry and cellular biology. 

This approach is complemented by close collaborations with Swiss and European groups performing 

studies in structural biology, model organism phenotyping (mouse, zebrafish, Dictyostelium) and 

human medicine. 

		  The first targeted proteins are small (<100 aa), intracellular proteins without similarity to any char-

acterized protein. Because of their small size, they are predicted to act in conjunction with other 

proteins. We show here their expression pattern, subcellular distribution and protein partners, and 

infer from these results novel hypothesis about their function. 
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		  Vascular endothelial growth factors constitute a family of six polypeptides, VEGF-A, -B, -C, -D, -E 

and PlGF, which regulate blood and lymphatic vessel development. VEGFs specifically bind to three 

types of receptor tyrosine kinases, VEGF receptors -1, -2 and -3. Seven immunoglobulin-like (Ig-like) 

domains build the extracellular domain of the VEGFRs, followed by a membrane-spanning helix and 

an intracellular kinase domain. Ligand binding to the extracellular domain (ECD) initiates receptor 

dimerization followed by structural changes in the intracellular kinase domain that unleash its en-

zyme activity and promote auto- and heterophosphorylation of specific tyrosine residues which act 

as docking sites for a wide variety of signaling molecules. 

		  In tissues, the cell membrane acts as a border that has to be crossed by extracellular signals. We are 

interested how the signaling event is transmitted from ligand binding in the extracellular compart-

ment over the membrane to the phosphorylation of the kinase domain in the intracellular cytosol 

on a molecular level. Therefore, structural data of the VEGFR-ECD in complex with the ligand VEGF 

will be of great value. Recombinant VEGFR-1 extracellular domain is expressed in insect cells using 

the baculovirus expression system. Utilizing size exclusion chromatography, static light scattering, 

and isothermal titration calorimetry experiments efficient VEGF binding was shown. Small angle 

X-ray scattering data obtained with the VEGFR-1-ECD shows an elongated protein, similar to what 

has been observed in electron micrsocopy with VEGFR-2-ECD and in crystal structures of related 

proteins. In future experiments, the small angle X-ray scattering and electron microscopy data of the 

VEGFR-1-ECD in complex with VEGF will be generated to get a more precise understanding of the 

role of the extracellular domain in receptor activation. 
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		  Besides intracellular killing, neutrophils are able to exert antibacterial activities in the extracellular 

space by forming so-called neutrophil extracellular traps (NETs). Recently, it has been suggested that 

the formation of NETs require a special form of neutrophil death. In this study, we searched for po-

tential other molecular mechanisms leading to NET formation. We meticulously analyzed both neu-

trophil death and apoptosis, including time-lapse video microscopy. In contrast to earlier published 

work, we demonstrate that NET can be generated following short-term activation of neutrophils 

via Toll-like or complement receptors. Cytokine priming but not cell death is required under these 

conditions. Moreover, also in contrast to earlier reports, NETs contain mitochondrial but no nuclear 

DNA as long as cell death is prevented. We further observed that the stimulation of reactive oxygen 

production is required for mitochondrial DNA release and NET formation. Taken together, we report 

that NET formation represents a functional response following neutrophil activation in the absence 

of cell death. The molecular mechanisms and the cellular consequences of mitochondrial DNA re-

lease by neutrophils require additional experimentation. 
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		  The epithelial sodium channel (ENaC) mediates sodium transport across the apical plasma mem-

brane of the aldosterone-sensitive distal nephron (ASDN). Aldosterone stimulates ENaC function in 

the ASDN by enhanced trafficking of ENaC to the cell surface. The molecular mechanisms, controlling 

the intracellular trafficking of ENaC are largely elusive. We studied the putative role of the Rab-

GTPase TBC1D4, which was previously shown to control insulin- and PKB-dependent trafficking of 

the glucose transporter Glut-4 in adipocytes. As TBC1D4 is also a putative target for the aldosterone-

dependent kinase SGK1, we hypothesized that TBC1D4 could play a role in the control of ENaC 

trafficking. Immunoblotting and immunohistochemistry showed TBC1D4 in a mouse renal collecting 

duct cell line (mCCD cells) and in the ENaC-positive ASDN cells in mouse kidneys, respectively. In 

both systems, the protein expression levels of TBC1D4 correlate with changes in endogenous and ex-

ogenous aldosterone levels. In mCCD cells, RNAi-induced knock-down of TBC1D4 reduces baseline 

as well as aldosterone- stimulated amiloride-sensitive short circuit currents (Isc). Cell surface bioti-

nylation experiments suggest that TBC1D4 knock-down results in diminished cell surface expression 

of the ENaC. The data indicate that TBC1D4 is involved in control of Glut-4 and ENaC trafficking 

and might represent a molecular link between glucose and sodium handling in adipocytes and renal 

epithelial cells, respectively. 
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		  Vascular endothelial growth factor (VEGF) family proteins regulate blood and lymph vessel forma-

tion by activation of three receptor tyrosine kinases, VEGFR-1, -2 and -3. The extracellular domain of 

VEGF receptors consist of seven immunoglobulin like motifs which dimerize upon ligand binding and 

subsequently initiate transmembrane signaling through the activation of the intracellular tyrosine 

kinase domain. VEGF-C stimulates lymphangiogenesis via VEGFR-3 and angiogenesis primarily via 

VEGFR-2, the predominant transducer of signals required for physiological and pathological angio-

genesis. The crystal structure of VEGF-C bound to immunoglobulin homology domains 2 and 3 (D23), 

which represent the high affinity-binding site of VEGFR-2, reveals a symmetrical 2:2 complex with 

a left-handed twisted receptor domain arrangement about the VEGF-C two-fold axis. The specific 

interactions are mediated by both the VEGF-C loops L2 and L3 that bind to receptor subdomains D2 

and D3, and by the loop L1 that primarily interacts with subdomain D3. Further contacts are formed 

by the N-terminal helix of VEGF-C interacting with D2 and by the groove separating the two VEGF-C 

monomers with the D2/D3 linker. 

		  VEGF-C, unlike VEGF-A, does not bind VEGFR-1, and we therefore created VEGFR-1/VEGFR-2 chi-

meric proteins to further study receptor specificity. Together with our structural data this biochemi-

cal analysis revealed critical residues for VEGF-A and VEGF-C receptor binding specificity providing 

significant insights into high-affinity VEGF/VEGFR interaction. 
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		  Vascular endothelial growth factors are major regulators of blood and lymphatic vessel develop-

ment. Signalling by the receptor tyrosine kinases (RTKs) VEGFR-1, -2, and -3 is further modulated by 

two families of coreceptors: neuropilins (Nrp-1 and -2) and heparan sulfate (HS) proteoglycans. We 

identified the carboxyterminal peptides RPPR and DKPRR as the NRP-1 binding motifs of VEGF-E and 

VEGF-A, respectively. RPPR had significantly higher affinity for Nrp-1 than DKPRR. Binding to Nrp-2 

was shown to follow a similar pattern. 

		  VEGFs containing a high affinity RPPR motif promoted HS-independent stable coreceptor complex 

formation between VEGFR-2 and Nrp-1. Functional studies showed that coreceptor complex as-

sembly by VEGF is correlated with its ability to promote vessel formation in an embryoid body 

angiogenesis assay. 

		  With the crystal structures of two peptide ligands in complex with Nrp-2 we demonstrate that the 

binding mode of the VEGF carboxytermini to both Nrp-1 and Nrp-2 is structurally conserved. The 

major contribution to the interaction is made by the carboxyterminal arginine and the backbone 

carbonyl of the preceding residue. The orientation of the preceding residues allows us to discuss 

potential models for Nrp - VEGF interactions. 
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		  The endoplasmic reticulum (ER) is the entry site of newly synthesized proteins in the secretory path-

way. The lumen of the ER contains resident molecular chaperones and folding enzymes that assist 

their maturation. As a rule, newly synthesized proteins can leave the ER to be secreted or targeted 

to their final intracellular destination only if they are properly folded and completely assembled. 

Folding-incompetent and terminally misfolded proteins are eventually extracted from the ER-folding 

machinery to be retro-translocated into the cytosol for proteasome-mediated ER-associated deg-

radation (ERAD). Protein quality control and ERAD prevent display of non-functional proteins that 

could result detrimental for cell and organism viability. 

		  Current models claim that dislocation of misfolded polypeptides across the ER membrane follows 

specific pathways regulated by luminal, transmembrane, and cytosolic complexes built around mem-

brane-embedded E3 ubiquitin ligases. In the budding yeast S. cerevisiae, there are two ER-membrane 

embedded E3-ligase that possess distinct specificity in substrate selection: the E3 ubiquitin ligase 

DOA10 is required for disposal of transmembrane proteins with cytosolic defects (ERAD-C sub-

strates), while membrane anchored polypeptides with transmembrane lesions (ERAD-M substrates) 

as well as membrane-tethered and soluble polypeptides with lesions in the ER lumen (ERAD-L sub-

strates) are cleared from the ER through the E3 ubiquitin ligase HRD1. 

		  In mammalian cells, the ER membrane contains several E3 ubiquitin ligases (e.g. RNF5, TEB4, TRC8, 

RFP2, HRD1, GP78) and most of them are still poorly characterized. 

		  Here we show that disposal from the mammalian ER of soluble polypeptides with luminal lesions 

(that we define ERAD-LS substrates) is strictly dependent on the E3 ubiquitin ligase HRD1, the 

associated cargo receptor SEL1L and the accessory ERAD lectins OS-9 and XTP3-B. These ERAD fac-

tors become dispensable for disposal of the same polypeptides when membrane-tethered (that we 

define ERAD-LM substrates). Degradation of ERAD-LM substrates is substantially delayed only upon 

inactivation of the ubiquitin ligase GP78 or upon combined inactivation of GP78 and HRD1. 

		  Our data reveal that, in contrast to budding yeast, tethering of mammalian ERAD-L substrates to the 

membrane changes selection of the degradation pathway. 
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		  P-Rex1 is a specific guanine nucleotide exchange factor (GEF) for Rac which is directly activated by 

the lipid second messenger PtdIns(3,4,5)P3 and the G subunits of heterotrimeric G proteins. P-Rex1 

is highly expressed in the brain and in peripheral blood leukocytes, especially neutrophils. This study 

explored the regulation of P-Rex1 by phosphorylation upon activation of Gi coupled receptors in 

THP-1 and HEK293T cells. By mass spectrometric analysis 10 phosphoserines were identified which 

were mutated either alone or in combination to alanin. We show that the migratory index of THP-1 

cells, stably expressing different mutants of P-Rex1 is increased relative to the parental cells or cells 

over expressing the WT-GEF indicating that phosphorylation negatively regulates P-Rex1 function. 

Knock down of endogenous P-Rex1 by RNAi significantly impairs migration towards CCL2 under-

lining that P-Rex1 is necessary for full migratory capacity in THP-1 cells. We developed a panel of 

monoclonal antibodies against the full length protein which all recognize P-Rex1 and to a lesser 

extent its widely expressed paralog P-Rex2. IHC on squamous cell carcinoma specimens revealed 

that P-Rex1 and/or P-Rex2 expression is increased in these tumors. 
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		  Background and Objectives: Humans have been exposed to fine and ultra fine particles throughout 

their history. Since the industrial revolution, sources, doses and types of nanoparticles have changed 

dramatically. In the last decade, the rapidly developing field of nanotechnology has led to an increase 

of engineered nanoparticles with novel physical and chemical properties. Regardless of whether 

this exposure is unintended or not, a careful assessment of possible adverse effects is needed. A 

large number of projects have been carried out to assess the consequences of combustion-derived 

or engineered nanoparticles exposure on human health. In recent years there has been a growing 

concern about the possible health influence of exposure to air pollutants during pregnancy, hence 

an implicit concern about potential risk for nanoparticles exposure in-uterus. Previous work has not 

addressed the question of whether nanoparticles may cross the placenta. 

		  Methods: The ex-vivo human placental perfusion model was used to investigate if nanoparticles can 

cross this barrier and if this process is size dependent. Fluorescently labeled polystyrene beads with 

a diameter of 50, 80, 240 and 500 nm were chosen as model particles. 

		  Results: The ex-vivo human placental perfusion model was used to investigate if nanoparticles can 

cross this barrier and if this process is size dependent. Fluorescently labeled polystyrene beads with 

a diameter of 50, 80, 240 and 500 nm were chosen as model particles. 

		  Conclusions: The findings suggest that nanomaterials have the potential for transplacental transfer 

and underline the need for further nanotoxicological studies on this important organ system. 
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		  The development of the dendritic tree of a neuron is a complex process which is modulated by 

signals from afferent fibers as well as by an intrinsic program. We have previously shown that 

chronic activation of class I metabotropic glutamate receptors (mGluR I) or Protein kinase C (PKC) 

in organotypic cerebellar slice cultures severely inhibits the growth and development of the Purkinje 

cell dendritic tree. Notably, the same effect seen after mGluR I and PKC activation respectively was 

shown to be mediated through diverging pathways. The signaling chain in both pathways, however, 

remains largely unknown. Here we have investigated whether P/Q-type calcium channels might be 

involved in the signaling pathway inhibiting dendritic growth. 

		  P/Q-type calcium channels have been shown to play an important role in Purkinje cell spontaneous 

electrophysiologic activity which emerges in parallel with their dendritic tree. We have investigated 

whether pharmacological blockade of P/Q-type calcium channels would mediate dendritic reduction 

after chronic activation of mGluR I or PKC. Purkinje cells were grown in cerebellar slice cultures for 

approximately 10 days, thereof 7 days in the presence of the mGluR I agonist DHPG or of the PKC 

stimulator PMA. These treatments resulted in a strong reduction of the size of the dendritic tree. 

Alternatively, Purkinje cells were treated in the same way with DHPG or PMA over 7 days, but in 

the presence of the P/Q-type calcium channel inhibitors ω-Agatoxin IVA and ω-Conotoxin MVIIC. 

Purkinje cell dendritic trees were analyzed at the end of the culture period. Purkinje cell dendritic 

trees in cultures which received the P/Q-type calcium channel inhibitors along with DHPG or PMA 

showed an increased branching and complexity as well as an increased average size compared to 

the ones in cultures which received only DHPG or PMA. Thus, inhibition of P/Q-type calcium channels 

partially antagonized the dendrite-reducing effect of chronic mGluR I or PKC activation. Treatment 

with P/Q-type calcium channel inhibitors alone had no effects on the size or complexity of the 

Purkinje cell dendritic trees. 

		  These findings suggest that P/Q-type calcium channels may be involved in both mGluR I and PKC 

signaling leading to the inhibition of dendritic growth in cerebellar Purkinje cells. 
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		  Transcellular transfer of amino acids, resulting in their absorption or reabsorbtion, includes the se-

quential translocation of amino acids across apical and basolateral membranes, which express the 

necessary transporter proteins. After their import into the cell, amino acids can be used in various 

metabolic pathways, but also be exported across the basolateral membrane, into the blood stream. 

Thus, basolateral efflux is a necessary step in transepithelial (re)absorption of amino acids from small 

intestine and kidney proximal tubule and is thought to be driven by the amino acid concentration 

gradient. However, it is well established that the abundant basolateral amino acid transporters LAT2-

4F2hc and y+LAT1-4F2hc function as obligatory exchangers and thus do not directly contribute 

to the net amino acid (re)absorption. The T-type aromatic amino acid transporter Tat1 (Slc16a10), 

which is known to work as a low affinity facilitated diffusion pathway, was shown to co-localize in 

the proximal kidney tubule with the two exchangers mentioned above. Furthermore, TAT1 protein 

was localized by immunofluorescence in the basolateral membrane of small intestine enterocytes, 

in the sinusoidal side of perivenous hepatocyte and in plasma membrane of skeletal muscle fibres. 

mRNA profiles, analyzed by real time PCR, revealed the presence of Tat1 transcripts not only in the 

mentioned organs but also in heart, adipose tissues and brain. Exploiting the Xenopus laevis oocyte 

expression system we have previously shown that TAT1 can complement the transport function of 

LAT2-4F2hc and y+LAT1-4F2hc: aromatic amino acids that exit the cell via TAT1 could be re-uptaken 

by LAT2-4F2hc in exchange for intracellular neutral amino acids. All this data suggest that TAT1 plays 

an important role for the net transepithelial (re)absorption of amino acid and for their proper delivery 

into the peripheral tissues. 

		  In the context of the former European EUGINDAT project, we obtained a Tat1 knockout mouse 

(Y88* missense mutation) produced by ENU mutagenesis (Ingenium Pharmaceuticals AG, Germany). 

Tat1-/- mice grow normally and show no gross phenotype. When kept in metabolic cages for 24 

hours with free access to food and water, they exhibit specific aminoaciduria: their urine contain 

higher amounts of aromatic amino acids, of Asp and Lys. The amino acid analysis of plasma showed 

increased levels of Tyr and Trp resulting in an almost normal fractional reabsorbtion of most amino 

acid in the kidney. 

		  Our current data on Tat1-/- mice imply that there is no major deficit in their basolateral efflux and 

suggest that at least one additional amino acid transporter capable of recycling exchange sub-

strates of LAT2-4F2hc and y+LAT1-4F2hc is or can be expressed at a sufficiently high level in the 

same basolateral membrane. The increase in plasma aromatic amino acid concentration might be a 

consequence of a defect in their transport into metabolizing cells, in particular of the liver. Further 

investigations on Tat1-/- mice will aim at better understand the role of this transporter in vivo and its 

impact on the intracellular homeostasis in other TAT1 expressing tissues. Moreover, we will focus on 

the expression of other basolateral amino acid transporters in the (re)absorptive epithelia of kidney 

and small intestine in order to clarify the compensatory mechanism. 
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	 	 Phosphoinositide 3-kinases (PI3K) are a class of lipid and protein kinases that play a crucial role in 

controlling a wide variety of intracellular signaling events. Highlighting the importance of the pro-

survival PI3K/Akt signaling pathway in cancer, mutations in this pathway are frequently observed in a 

broad range of solid tumors, including glioblastoma (GBM). These include mutations and/or deletions 

of the tumor suppressor gene phosphatase and tensin homologue (PTEN) and activating mutations 

in the PIK3CA oncogene (encoding class IA p110α isoform). This study aims at further elucidating the 

role of the PI3K isoforms p110α, p110ß and p110ð (class IA) in the context of cell proliferation, Akt 

signaling pathway activation, and resistance to chemotherapy in human GBM cells. 

		  Individual PI3K isoforms were inhibited using isoform-specific pharmacological inhibitors or siR-

NA and the effect on cell proliferation, downstream signaling and sensitivity to chemotherapeutic 

agents were analyzed. Only the p110α inhibitor PIK75 showed a significant effect on GBM cell 

viability, both in cell lines and ex vivo cultures. Furthermore, targeting p110α impaired anchorage-

independent growth of GBM cells. Additionally, combinational treatment of p110α isoform-specific 

inhibitors with chemotherapeutic agents led to a slight sensitization of GBM cell lines and ex vivo 

cultures to chemotherapy. These responses correlated with an inhibition of Akt activation upon treat-

ment of GBM cells with p110α inhibitors. 

		  The studies outlined here will lead to new insights into the selective functions of PI3K isoforms and 

their downstream signaling targets in human GBM biology and facilitate the validation of targeted 

drug therapies to cure this type of malignant brain tumor.
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		  Bok (Bcl-2 related ovarian killer) is a poorly characterized pro-apoptotic multidomain member of 

the Bcl-2 family of proteins (1). It has been reported to target intracellular organelle membranes via 

its C-terminal transmembrane domain (TMD), such as the mitochondrial outer membrane and the 

ER membrane but the exact mechanisms of how Bok induces cell death remains unknown (2, 3). 

Given that certain tissues of bax-/-bak-/- mice develop quite normally up to a relatively late stage 

of embryogenesis, it is conceivable that in those tissues not severely affected by combined loss of 

Bax and Bak, another Bax-like homologue, may have a critical function (4, 5). Since Bok is a possible 

candidate, my project focuses on its further characterization. 

		  C-terminal deletion mutants of Bok (Bok∆TMD) were generated in order to test if the lack of or-

ganelle targeting leads to loss of function. Full length Bok and deletion mutants, or the stretch 

spanning the TMD, were fused to either EGFP and/or to a Flag tag and subcloned into eukaryotic 

expression vectors to test subcellular localization. To investigate the pro-apoptotic functions of Bok 

constructs, we are using a 4-Hydroxytamoxifen (4-OHT) inducible lentiviral system, allowing for the 

generation of stably transduced, Bok-inducible cell lines. 

		  Using confocal laser scanning microscopy I could show that full length EGFP-Bok localizes mainly to 

the ER/nuclear outer membrane as well as to mitochondria in transiently transfected Hela cells. On 

the other hand, EGFP-Bok∆TMD showed a diffuse staining pattern in the cytoplasm as well as in 

the nucleus. As expected, Flag-Bok induced cell death upon induction of protein expression in Ba/F3 

cells. Surprisingly, Flag-Bok ∆TMD mutants also induced significant cell death, suggesting that Bok 

might activate alternative, mitochondria-independent mechanisms to activate cell death. I am cur-

rently investigating whether Bok–induced cell death follows a strictly caspase-dependant pathway. 

Further experiments will consist of investigating interaction partners of Bok, such as anti-apoptotic 

Bcl-2 family members, and testing a direct involvement of Bok in the intrinsic (mitochondrial) path-

way. At a later stage we will analyse the physiological role of endogenous Bok in a recently com-

pleted Bok deficient mouse strain. 
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		  Many cellular stress factors, such as, starvation, oxidative stress, or accumulation of protein ag-

gregates, are capable to induce autophagy, a process, in which parts of the cytoplasm or organelles 

are sequestered by a double-membraned autophagosome and subsequently degradated by the lyso-

somal enzymes. Low level of autophagy can rescue the cells by reestablish homeostasis, whereas 

massive autophgy triggers type II cell death, the so-called autophagic cell death. As a key molecule 

of autophagy, Atg5 contributes on the double-membraned vesicle expansion and completion by 

forming the complex with Atg12 and Atg16. Furthermore, Atg5 can also be proteolytically activated 

to become a pro-apoptotic molecule that translocates to mitochondria and triggers apoptosis. Be-

cause of the multiple functions of Atg5, it is quite important to know how its expression is regulated. 

Based on the results of luciferase and Chromatin Immunoprecipitation(ChIP) assay, we could identify 

members of p53 gene family, especially p53 and p73 can activate Atg5 gene promoter. We are now 

investigating whether and how p53 family members regulate Atg5 expression, and also looking for 

the physiological functions of this gene regulation. 
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		  Cutaneous melanoma is a common malignancy of melanocytes. In its early stage malignant melano-

ma can be cured by surgical resection, but it becomes extremely difficult to treat once it progresses 

to the metastatic stage due to its high resistance to current chemotherapeutic drugs. 

		  Autophagy is a highly conserved cellular self-eating process, in which proteins and organelles are 

sequestered in a double membrane structures (autophagosomes) and subsequently degraded in 

autophagolysosomes due to fusion of autophagosomes with lysosomes. The process of autophagy 

is highly controlled by the mTOR pathway and the class III PI3K complex. mTOR inhibits autophagic 

activity, whereas the class III PI3K complex (which involves Beclin1) functions as a positive regulator 

of autophagy. Autophagy related genes (Atgs) play an important role in this process, such as Atg5 

and Beclin1 (Atg6). Autophagy is involved in the pathogenesis of numerous diseases, including 

neural degenerative diseases, infections and cancer. 

		  We are interested in the role of the autophagy related gene 5 (Atg5) in melanoma. We have found 

that Atg5 expression is decreased in melanoma patients comparing with benign nevi. Furthermore 

down-regulation of Atg5 expression was also shown in melanoma cell lines. Overexpression of Atg5 

increased the susceptibility of melanoma cells towards chemotherapeutic drug induced cell death. 

With our data we hypothesize that downregulation of Atg5 may contribute to drug resistance of 

melanoma. 
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		  Phosphoinositide 3-kinases (PI3Ks) are key molecules in the signal transduction pathways initiated 

by the binding of extracellular signals to their cell surface receptors. They control a variety of cell 

responses including proliferation, survival, migration and metabolism. 

		  PI3Ks and their lipid products are also widely involved in the cytoskeletal regulation by interacting 

with RhoGTPases. Dissociation of the bound GDP from the nucleotide binding pocket of RhoGTPases 

and its subsequent replacement with cytosolic GTP is catalyzed by the Dbl family of exchange factors 

(GEFs) which include well known oncogenes like dbl, ost and vav. 

		  In contrast to class I PI3K isoforms, the specific function of class II enzymes in response to their 

activators remains to be fully characterized. Following ligand stimulation, the class II PI3KC2ß is 

recruited to growth factor receptors and forms multi-protein complexes transducing pro-survival 

and migratory signals. We hypothesize that through the activity of Dbl, class II PI3KC2ß is able to 

modulate RhoA activity and thus control cytoskeletal rearrangements and cell motility. 

		  Sudying the interaction between PI3KC2ß and Dbl and other possible interaction partners will give 

us a better understanding of the involvement of PI3KC2ß in cell migration and human cancer and 

could further lead to the development of novel anti-metastatic therapies.
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		  Overnutrition can lead to obesity, the most common nutritional disorder in industrialized countries, 

that causes ectopic lipid accumulation in a variety of organs and tissues. In the liver, one of the 

key-players in lipid metabolism, an excess of triglycerides (TAGs) results in a pathological condition 

called non-alcoholic fatty liver disease (NAFLD) or hepatic steatosis. Liver is target of the thyroid 

hormones thyroxine (T4) and 3,3’,5-L-triiodothyronine (T3) that play a major role in energy balance 

and stimulate fat oxidation. 

		  For this reason, the use of T4 and T3 as potential drugs to treat obesity and its consequences has 

been suggested since long time, but there are important limits due to their collateral toxic effects. 

However, other iodothyronines are present in biological fluids and display some thyromimetic ac-

tivities; among them, 3,5-L-diiodothyronine (T2) appears to mimic several effects of T3 on energy 

metabolism without inducing thyrotoxic effects. Previous studies showed that, when administered 

to rats receiving a high fat diet (HFD), T2 reduces body-weight gain, serum triglycerides and fat 

depots. Moreover, T2 administration to rats feeding HFD also acts on the liver by reducing the lipid 

accumulation. 

		  This study was aimed at verifying if the ability of iodothyronines on reducing the excess lipids in liver 

might depend on a direct action on the hepatocyte rather than on secondary effects due to upstream 

changes in endocrine or metabolic pathways. The employment of isolated hepatocytes might allow 

to distinguish between direct or indirect effects. 

		  Primary cultures of rat hepatocytes were isolated from adult male Wistar rats. Lipid accumulation 

was induced by incubating cells for 24h in DMEM supplemented with a mixture of the long-chain 

fatty acids (FFAs) oleate and palmitate (2:1 molar ratio, final concentration 1.5mM). A marked fat-

enrichment of the hepatocytes occurred upon exposure to FFAs that well mimics the fat liver condi-

tion induced in vivo by HFD, and support this system as a reliable “in vitro” model of liver steatosis. 

After this 24h period, both fat-enriched (FFAs) and control (C) hepatocytes were treated with two 

doses of T2 or T3 (10-5M and 10-6M). Both iodothyronines reduced the fat accumulated in hepato-

cytes as well as the number/size of lipid droplets (LDs). These effects were paralleled by changes in 

expression of the peroxisome proliferator-activated receptor gamma (PPARγ) and of the adipocyte 

differentiation-related protein (ADRP). Moreover, also the activity/expression of the lipolytic enzyme 

acyl CoA oxidase (AOX) and of the antioxidant enzymes (superoxide dismutase-SOD, catalase-CAT) 

were modified by exposure of fat-enriched hepatocytes to iodothyronines. 

		  This study presents the first demonstration of a direct action of both T2 and T3 in reducing fat ac-

cumulated in hepatocytes. Moreover, the results seem to indicate that the ‘antisteatosic’ effects of 

iodothyronies on rat hepatocytes might mainly involve the pathways triggering lipid storing inside 

LDs, rather than the enzymatic pathway of lipid catabolism.
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		  The family of myotubularin-related proteins (Mtmrs) consists of 8 active and 6 inactive phosphoi-

nositide phosphatases. Active members dephosphorylate PI-3-P and PI-3,5-P2 at position D3. These 

two phosphoinositides are mainly found in the endosomal compartment. Mutations in three family 

members are associated with human diseases. Mutations in myotubularin (MTM1), the founding 

member of the Mtmr family, cause X-linked myotubular myopathy, which is characterized by cen-

tronuclear muscle fibres. Mutations in Myotubularin-Related-Protein 2 (MTMR2) and Set-Binding 

Factor-2 (SBF2/MTMR13) genes lead to a severe autosomal recessive hereditary neuropathy known 

as Charcot-Marie-Tooth disease type 4B1 and 4B2, respectively. We have previously shown that 

overexpression of MTMR2 and SBF2/MTMR13 influences the degradation and signaling of the EGF 

receptor. 

		  We want to study how Mtmrs regulate endocytosis and signalling of different receptor tyrosine 

kinases, channels and transporters. Because Mtmrs interact with PDZ domain containing scaffold 

proteins, we initially identify new PDZ domain containing proteins, which are the putative link be-

tween Mtmrs and membrane proteins. 
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		  Vascular endothelial growth factor (VEGF) is a key regulator of physiological angiogenesis during 

embryogenesis, skeletal growth and reproductive functions. VEGF has also been implicated in patho-

logical angiogenesis associated with tumors, intraocular neovascular disorders and other conditions. 

VEGFs interact with their target cells through receptor tyrosine kinases (RTKs), the VEGF receptors 

(VEGFR-1, -2 and -3). VEGFR-2 is composed of seven immunoglobulin-like domains in the extracel-

lular domain, a single transmembrane region and a consensus tyrosine kinase sequence interrupted 

by a kinase insert domain. Similar to other RTKs, signaling by VEGFR-2 is initiated upon binding of a 

covalently linked ligand dimer to the extracellular receptor domain. This interaction promotes recep-

tor homo- and heterodimerization followed by activation of the intracellular kinase domain. Recently 

we have demonstrated how VEGF induces dimerization of the extracellular receptor domain (ECD) 

(Ruch et al.). VEGFR-2 monomers are dimerized upon ligand binding to Ig-like domains 2 and 3 and 

dimers are further stabilized by receptor-receptor contacts potentially mediated by Ig-like domain 

4 and membrane-proximal domain 7. Similar results were published for the related Kit (Yuzawa et 

al.) and PDGF receptors (Yang et al.). The crystal structure of the ectodomain of KIT/stem cell factor 

receptor demonstrated that two pairs of salt bridges in the Ig-like domain 4 are important for the 

homotypic interaction between neighboring KIT molecules. Sequence alignment showed that the 

amino acids involved in receptor-receptor interactions are conserved among RTKs. Based on these 

findings, we designed mutants of the VEGFR-2 and analysed the dimerization and activation status 

of these mutants. Our experiments have shown that VEGF-induced activation of VEGFR-2 is indeed 

compromised when mutations are introduced into subdomains 4 or 7. In a next step, we will further 

characterize the specific role of the subdomains by investigating cellular responses that depend on 

VEGFR-2 activation. 
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		  Introduction: Head and Neck Squamous Cell Carcinoma (HNSCC) is a wide spread and often ag-

gressive malignancy. The common treatment pattern is surgery, chemo- and irradiation therapy. In 

addition to these therapies photodynamic therapy (PDT) was recently introduced. The aim of this 

therapy is to imporove tissue preservation, quality-of-life issues and also the cosmetic outcome. PDT 

is based on the uptake of a fluorescent photosensitizer (PS) into cancer cells which generate highly 

toxic metabolites by the illumination by specific wave lenght. In this in-vitro study we explored the 

effects of two photosensitzers alone and in combination in HNSCC. 

		  Material and methods: HNSCC cells (UMB-SCC 745 and UMB-SCC 969) were cultivated under 

standard conditions and incubated with hypericin (Invitrogen, Basel, Switzerland) or the meso-

tetrahydroxyphenylchlorin derivative Foslipos (Biolitec, Jena, Germany) in concentrations ranging 

from 10-0.6 µg/ml for 0-24 h. In addition, a combination of hypericin and Foslipos was used (final 

concentration 20-1.25 µg/ml). Thereafter cells were washed, illuminated with 5 J/cm2 for 15 min 

and further cultivated for 0-24 h. Uptake and release kinetics of the photosensitizers were investi-

gated by ELISA fluorescence measurements at 540±40nm and by confocal microscopy. Intracellular 

photosensitizer localization was monitored by confocal microscopy together with organelle stains. 

Furthermore, PDT effects were monitored by live cell imaging, FLICA assays and MTT viability tests. 

RNA and DNA quality measurements were also performed. 

		  Results: Photosensitizers (2.5µg/ml) accumulated over time in the cytoplasm of HNSCC cells with 

adequate concentration after 5h which was choosen for all further experiments in this study. Confo-

cal analyses indicated that photosensitizers are located at the cytoplasmic, the nuclear membranes 

and mitochondria. Live cell imaging studies showed that single applications of either hypericin or 

Foslipos (each 2.5µg/ml) resulted in death of close to 100% of HNSCC cells within 12 h. After 

treatment with a mixture of both photosensitizers (total concentration 2.5 µg/ml) all HNSCC cells 

were already killed after 6 h. The single cell DNA quality measurement (Comet assay) showed DNA 

fragmentation shortly after illumination. In parallel RNA quality measurements were performed and 

similar degradation patterns were found. Furthermore it was observed (live cell imaging and FLICA 

assays) that death pathways were dependent on PS used. For PDT with hypericin treated cells we 

could see apoptotic and for Foslipos necrotic death pathway. 

		  Conclusion: From our data we conclude that a combination of the photosensitizers hypericin and 

Foslipos may have synergistic phototoxic effects on HNSCC cells in-vitro. We showed that the PSs 

are accumulated in different cell compartments wich also could have great influence on the PDT 

effect. The application of mixtures with overall lower concentrations of each photosensitizer may be 

advantageous compared to established conditions. 

		  An additional result from this study is that the cell death pathways depend on the photosensitizer 

used for PDT. Such a result gives us opportunity to force the cells in either apoptosis, necrosis or both 

which could be very useful tool in PDT. 
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		  Vascular endothelial growth factors constitute a family of six polypeptides, VEGF-A, -B, -C, -D, -E and 

PlGF, that regulate blood and lymphatic vessel development. VEGFs specifically bind to three types 

of receptor tyrosine kinases, VEGF receptors -1, -2 and -3. VEGF receptors are activated upon ligand-

induced dimerization followed by conformational changes that reorient the cytoplasmic kinase do-

mains. This leads to stimulation of kinase activity and phosphorylation of specific tyrosine residues 

in the cytoplasmic part of the receptor that instigate signaling. Proper orientation of the cytoplasmic 

domains and concomitant kinase activation of receptor dimers depends on the position of the jux-

tamembrane domain, and the interaction of hydrophobic transmembrane domains with each other. 

In order to elucidate the mechanism of activation in the VEGFR-2 kinase we studied the activity of 

membrane-bound receptor kinase dimers in vitro and in live cells and designed a library of VEGFR-2 

mutants lacking the extracellular domain and carrying a dimerization motif in the transmembrane 

helix. These mutants differ in the lateral orientation and the rotational angle at which the trans-

membrane helices associate with each other. Our results show that only protein dimers with distinct 

orientations of the receptor molecules show constitutive kinase activity, suggesting that dimerization 

is necessary, but not sufficient, for receptor activation. In addition, extracellularly truncated recep-

tor mutants carrying the native transmembrane domain formed dimers, while full-length receptors 

showed only ligand-dependent dimerization. This suggests a propensity of the transmembrane do-

main and/or additional intracellular domains to promote receptor dimerization. In the absence of 

ligand, the extracellular domain apparently prevents spontaneous receptor dimerization maintaining 

low kinase activity. The lack of high resolution structural data for these receptors is a major obstacle 

in elucidating the exact molecular mechanism of receptor activation and signal transduction. To 

evaluate the role of the TMD and the juxtamembrane on a structural basis we additionally designed 

a series of truncated VEGFR-2 kinase mutants carrying the artificial dimerization-promoting motif 

and again lacking the extracellular domain. Moreover we validated different expression systems 

for these constructs with the aim of obtaining homogeneous high quality protein for structural 

analysis. In addition to high-resolution protein crystallography, we use electron microscopy (EM) and 

small-angle X-ray scattering (SAXS) to probe the structural changes of large receptor complexes in 

solution. The combination of these different techniques will give the necessary input to understand 

the individual steps of receptor activation in angiogenesis. 
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		  Chemotherapeutic drugs such as etoposide and cisplatin at sub-lethal doses induce an autophagic 

response in a variety of different cells in culture, concomitantly with an increase in cell size and 

an arrest of cell division at the G2/M phase of cell cycle. Autophagy-related gene 5 (Atg5), which 

encodes a product forming a conjugate with Atg12 required for the formation of autophagosomes, 

is upregulated by etoposide or cisplatin treatment and is associated with the G2/M arrest which 

culminates in severe mitotic defects, polyploidy or aneuploidy and mitotic catastrophe. Surprisingly, 

ectopic enforced Atg5 overexpression using a Lentiviral transduction system by itself causes the 

same phenotype as etoposide, ie. aberrant mitoses, incomplete chromosomal segregation and mi-

totic catastrophe. The arrest of cell cycle at the G2/M phase and mitotic catastrophe caused by Atg5 

overexpression is independent of p53 and p73 function, and is also independent of the autophagic 

response itself, since other inducers of the autophagy such as starvation, rapamycin treatment or 

ectopic Beclin-1 (Atg6) expression do not cause such arrest. On the other hand, silencing the Atg5 

gene with short interfering RNA (siRNA) resulted in apoptosis. The effects of Atg5 overexpression 

can perhaps be explained by the fact that it translocates from the cytoplasm to the nucleus upon 

enforced expression and physically interacts with survivin, accumulating in the nuclear compartment. 

We constructed a mutant of Atg5 lacking the putative Nuclear Export Signal (NES), which following 

expression, induces autophagy, but fails to cause G2/M arrest or aberrant mitoses. Taken together, 

our results show that Atg5 is required for cell cycle progression, cell proliferation and survival. There-

fore, Atg5 may prove to be molecular target for treatment of human malignancies. 
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		  Vascular endothelial growth factors are major regulators of blood and lymphatic vessel develop-

ment. Signalling by the receptor tyrosine kinases (RTKs) VEGFR-1, -2, and -3 is further modulated by 

two families of coreceptors: neuropilins (Nrp-1 and -2) and heparan sulfate (HS) proteoglycans. We 

identified the carboxyterminal peptides RPPR and DKPRR as the NRP-1 binding motifs of VEGF-E and 

VEGF-A, respectively. RPPR had significantly higher affinity for Nrp-1 than DKPRR. Binding to Nrp-2 

was shown to follow a similar pattern. 

		  VEGFs containing a high affinity RPPR motif promoted HS-independent stable coreceptor complex 

formation between VEGFR-2 and Nrp-1. Functional studies showed that coreceptor complex as-

sembly by VEGF is correlated with its ability to promote vessel formation in an embryoid body 

angiogenesis assay. 

		  With the crystal structures of two peptide ligands in complex with Nrp-2 we demonstrate that the 

binding mode of the VEGF carboxytermini to both Nrp-1 and Nrp-2 is structurally conserved. The 

major contribution to the interaction is made by the carboxyterminal arginine and the backbone 

carbonyl of the preceding residue. The orientation of the preceding residues allows us to discuss 

potential models for Nrp - VEGF interactions.



84 85

	 T02_34	 Stringent requirement of HRD1, SEL1L, OS-9/XTP3-B for disposal of ERAD-LS substrates

		  Riccardo Bernasconi1, Danilo Presotto1, Maurizio Molinari1

		  1Dept of Protein folding and quality control, Institute for Research in Biomedicine, 6500 Bellinzona, 

Switzerland

		  The endoplasmic reticulum (ER) is the entry site of newly synthesized proteins in the secretory path-

way. The lumen of the ER contains resident molecular chaperones and folding enzymes that assist 

their maturation. As a rule, newly synthesized proteins can leave the ER to be secreted or targeted 

to their final intracellular destination only if they are properly folded and completely assembled. 

Folding-incompetent and terminally misfolded proteins are eventually extracted from the ER-folding 

machinery to be retro-translocated into the cytosol for proteasome-mediated ER-associated deg-

radation (ERAD). Protein quality control and ERAD prevent display of non-functional proteins that 

could result detrimental for cell and organism viability.

		  Current models claim that dislocation of misfolded polypeptides across the ER membrane follows 

specific pathways regulated by luminal, transmembrane, and cytosolic complexes built around mem-

brane-embedded E3 ubiquitin ligases. In the budding yeast S. cerevisiae, there are two ER-membrane 

embedded E3-ligase that possess distinct specificity in substrate selection: the E3 ubiquitin ligase 

DOA10 is required for disposal of transmembrane proteins with cytosolic defects (ERAD-C sub-

strates), while membrane anchored polypeptides with transmembrane lesions (ERAD-M substrates) 

as well as membrane-tethered and soluble polypeptides with lesions in the ER lumen (ERAD-L sub-

strates) are cleared from the ER through the E3 ubiquitin ligase HRD1.

		  In mammalian cells, the ER membrane contains several E3 ubiquitin ligases (e.g. RNF5, TEB4, TRC8, 

RFP2, HRD1, GP78) and most of them are still poorly characterized.

		  Here we show that disposal from the mammalian ER of soluble polypeptides with luminal lesions 

(that we define ERAD-LS substrates) is strictly dependent on the E3 ubiquitin ligase HRD1, the 

associated cargo receptor SEL1L and the accessory ERAD lectins OS-9 and XTP3-B. These ERAD fac-

tors become dispensable for disposal of the same polypeptides when membrane-tethered (that we 

define ERAD-LM substrates). Degradation of ERAD-LM substrates is substantially delayed only upon 

inactivation of the ubiquitin ligase GP78 or upon combined inactivation of GP78 and HRD1. 

		  Our data reveal that, in contrast to budding yeast, tethering of mammalian ERAD-L substrates to the 

membrane changes selection of the degradation pathway.
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		  Background and Objectives: Humans have been exposed to fine and ultra fine particles throughout 

their history. Since the industrial revolution, sources, doses and types of nanoparticles have changed 

dramatically. In the last decade, the rapidly developing field of nanotechnology has led to an increase 

of engineered nanoparticles with novel physical and chemical properties. Regardless of whether 

this exposure is unintended or not, a careful assessment of possible adverse effects is needed. A 

large number of projects have been carried out to assess the consequences of combustion-derived 

or engineered nanoparticles exposure on human health. In recent years there has been a growing 

concern about the possible health influence of exposure to air pollutants during pregnancy, hence 

an implicit concern about potential risk for nanoparticles exposure in-uterus. Previous work has not 

addressed the question of whether nanoparticles may cross the placenta. 

		  Methods: The ex-vivo human placental perfusion model was used to investigate if nanoparticles can 

cross this barrier and if this process is size dependent. Fluorescently labeled polystyrene beads with 

a diameter of 50, 80, 240 and 500 nm were chosen as model particles. 

		  Results: The ex-vivo human placental perfusion model was used to investigate if nanoparticles can 

cross this barrier and if this process is size dependent. Fluorescently labeled polystyrene beads with 

a diameter of 50, 80, 240 and 500 nm were chosen as model particles. 

		  Conclusions: The findings suggest that nanomaterials have the potential for transplacental transfer 

and underline the need for further nanotoxicological studies on this important organ system.
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		  CD44 is a transmembrane glycoprotein involved in cell-cell and cell-matrix interactions. It is ex-

pressed in multiple cell types and implicated in a wide range of physiological and pathological 

processes. Ligation of CD44 with the monoclonal antibody A3D8 has been shown to induce death 

in leukaemic cells. Our initial studies on neutrophils showed that GM-CSF increases CD44 mRNA 

levels. Thus, we hypothesized that CD44 ligation might induce death in human granulocytes. Upon 

priming with the pro-inflammatory cytokine GM-CSF, ligation of CD44 resulted in the induction of 

neutrophil, but not eosinophil, death in a concentration-dependent manner. Similarly to GM-CSF, the 

chemotactic peptide fMLP was also able to enhance CD44-mediated death in neutrophils. Interest-

ingly, the pan-caspase inhibitor z-VAD could not delay this process, suggesting that CD44 ligation 

and GM-CSF priming mainly induce caspase-independent neutrophil death. Moreover, the nicoti-

namide adenine dinucleotide phosphate (NADPH) oxidase inhibitor diphenyleneiodonium chloride 

(DPI) strongly blocked CD44-mediated neutrophil death upon GM-CSF priming, indicating a possible 

involvement of reactive oxygen species (ROS) in the signaling cascade. By investigating neutrophils 

from chronic granulomatous disease (CGD) patients, which have a genetic mutation in the NADPH 

oxidase impeding the generation of ROS, we could confirm that ROS are crucial players in CD44-

mediated neutrophil death. Additionally, LY294002 and wortmannin, two potent phosphoinositide 

3-kinase (PI3K) inhibitors, strongly blocked ROS and consequently CD44-mediated neutrophil death. 

We also observed Akt phosphorylation by both GM-CSF and CD44 ligation, and combined stimula-

tion resulted in a potentiation of this effect. Morphologic characterizations of this process showed 

an aberrant formation of cytoplasmic vacuoles. The chromatin of CD44-treated neutrophils appeared 

to be more disintegrated and less condensed as compared to classical apoptotic neutrophils, sug-

gesting an autophagic-like process under these conditions. Finally, neutrophils derived form patients 

suffering from different inflammatory diseases such as sepsis and rheumatoid arthritis, demonstrated 

increased CD44-mediated death. Additional priming with GM-CSF did not further increase neu-

trophil death, indicating that neutrophils were already primed in vivo. Taken together, these data 

suggest that a ROS-dependent and caspase-independent death pathway is initiated by CD44 liga-

tion in neutrophils following GM-CSF priming. 
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		  Apoptosis is a physiological form of programmed cell death that serves to eliminate unwanted, 

damaged or potentially dangerous cells from a multicellular organism. The ‘death receptor’ FAS 

(also called APO-1 and CD95) and its physiological ligand, FASL, function as a guardian against 

autoimmunity and cancer development. Distinct cell types differ in the mechanisms by which FAS 

triggers their apoptosis. In so-called type I cells, such as lymphocytes, activation of ‘effector caspases’ 

by FAS-induced activation of caspase-8 suffices for cell killing, whereas in type II cells, including 

hepatocytes and pancreatic ß-cells, caspase cascade amplification through caspase-8-mediated 

activation of the proapoptotic BCL-2 family member BID is essential. We show that loss of XIAP 

(X-chromosome linked inhibitor of apoptosis protein) function by gene targeting or treatment with 

an IAP antagonistic drug in mice rendered hepatocytes and pancreatic ß-cells independent of BID 

for FAS-induced apoptosis. These results show that XIAP is the critical discriminator between type I 

and type II apoptosis signaling and suggest that IAP inhibitors should be used with caution in cancer 

patients with underlying liver conditions. 

		  Reference: Jost PJ, Grabow S, Gray D, McKenzie MD, Nachbur U, Huang DCS, Bouillet P, Borner CB, 

Silke J, Strasser A and Kaufmann T, ‘XIAP discriminates between type I and type II Fas-induced apop-

tosis’, Nature (2009) Vol. 460:1035-39. 
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		  Although it has already been suggested that cathepsins may act in concert with caspases, 

		  our finding that, in neutrophils, cathepsin D acts proximal to caspases and activates directly the 

initiator caspase-8 was unexpected (1). Most current data supports the hypothesis that caspase-8 is 

activated by dimerization, not proteolysis – reviewed in (2, 3), although some authors dispute this – 

reviewed in (4). Interchain proteolysis, but not enforced dimerization of caspase-8 by Fas-associated 

protein with death domain (FADD), was proposed for its activation by granzyme B or caspase-6 (5, 

6). Therefore, proteolytically processing of caspase-8 by cathepsin D might influence its activation. 

		  We report here a new activation mechanism of caspase-8 in which, during neutrophil apoptosis, 

cathepsin D induces activation of the initiator caspase-8 by intra-chain proteolysis. At acidic pH, 

cathepsin D cleaved the recombinant human caspase-8 protein at several sites and significantly 

increased its activity. This increased activity was completely blocked by the pharmacological inhibitor 

of cathepsin D, pepstatin A. Under non-dimerizing conditions, the caspase-8 fragment generated by 

incubation of the recombinant human caspase-8 protein with cathepsin D could be affinity labelled 

with the biotinylated caspase substrate VAD-fmk arguing that the 21-kD fragment of caspase-8 

is enzymatically active. When cathepsin D was incubated together with the recombinant human 

proteins of the initiator caspase-9 and -10, no significant increase of their activities was detected 

suggesting that cathepsin D could selectively activate caspase-8. In an in vitro cell-free assay using 

cytosolic extracts of freshly isolated blood neutrophils, we observed that the addition of recombinant 

human caspase-8 protein incubated with cathepsin D was followed by the activation of caspase-3 

and consequently the induction of apoptosis. Thus, we demonstrated that cathepsin D is able to 

launch neutrophil apoptosis by directly and selectively inducing the intra-chain proteolysis of the 

initiator caspase-8. 
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		  Eosinophils are granulocytic leukocytes that have been implicated in a variety of pathophysiological 

conditions such as allergies, asthma and gastrointestinal inflammatory disorders. While they con-

tribute significantly to disease pathology, many aspects of their physiology are poorly understood. 

Given the increasing incidence of such diseases and the often unsatisfactory treatment options 

available, it is of considerable importance to better understand eosinophil biology and function both 

under normal and inflammatory conditions. The small atypical GTPase RhoH is highly expressed in 

eosinophils and further upregulated in patients with hypereosinophilic syndrome (HES), a condi-

tion characterised by chronically elevated eosinophil levels and tissue damage with sometimes fatal 

outcome. This upregulation is associated with increased phosphorylation of the transcription factor 

STAT3. The function and regulation of RhoH in eosinophils is unknown. We are therefore currently 

investigating the role and regulation of RhoH in eosinophil function and development, as well as 

potential mechanisms of how RhoH dysregulation might contribute to disease pathology in patients 

with eosinophilic disorders. 
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		  Glatiramer acetate (GA), a pool of synthetic peptides of 50-90 amino acids randomly composed of 

Glu, Lys, Ala and Tyr, is an approved drug for the treatment of relapsing remitting multiple sclerosis 

(MS). Although the mechanism(s) of action as well as cellular targets remain elusive, it is known 

that it exerts immunomodulatory activity on immune cells including monocytic cells. IL-1ß is thought 

to play an important part in MS in which it is mainly produced by CNS-infiltrating macrophages 

and microglial cells. The secreted form of IL-1 receptor antagonist (sIL-1Ra), a naturally occurring 

inhibitor of IL-1ß, ameliorates the disease course of MS animal model EAE. We recently showed that 

GA enhanced sIL-1Ra circulating levels in both MS patients and EAE mice. This corroborates the in 

vitro effects of GA on the production of sIL-1Ra in isolated human monocytes. Indeed, GA induces 

transcription and production of sIL-1Ra but not that of IL-1ß in human monocytes. Furthermore, GA 

diminishes the induced production of IL-1ß in human monocytes. These results suggest that mono-

cytes express a GA-specific receptor or sensor able to transducer signals. By using kinase specific 

inhibitors, we determined that a PI3Kð specific inhibitor reduced the production of sIL-1Ra induced 

by GA by more than 80%, i.e., similar to inhibition observed with PI3K pan-inhibitors, whereas 

specific blockade of PI3Kα, PI3Kß or PI3Kγ activity did not affect sIL-1Ra production. MEK1 and 

MEK1/2 inhibitors both reduced the sIL-1Ra production on monocytes by more than 80%. The op-

posite effect was observed when GSK3 was inhibited, resulting in more than 2-fold enhancement 

of sIL-1Ra. These results, confirmed by kinase silencing, demonstrate that the production of sIL-1Ra 

in human monocytes activated by GA occurs through signalling pathway(s) involving PI3Kð, GSK3 

and MEK1/2. To determine whether MEK1/2 and PI3Kð integrated a common pathway, sub-optimal 

doses of different inhibitors were used and combined. An additional inhibitory effect was observed 

when PI3Kð inhibitor was used in combination with MEK1/2 inhibitor. These data suggest that two 

different, parallel pathways (PI3Kð and MEK1/2 pathways) regulate sIL-1Ra production in mono-

cytes activated by GA, strengthening the hypothesis that there is a specific GA receptor/sensor in 

human monocytes.
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		  Innate immunity is essential as the first line of defence against invading pathogens. Key effector cells 

of the human innate immune system are neutrophils, which kill microorganisms by phagocytosis and 

by release of toxic mediators/extracellular traps. In the resolution phase of inflammation, activation 

of the tumour necrosis factor (TNF) receptor family members is crucial for neutrophil apoptosis. FAS 

(CD95/TNFRSF6) ligation of neutrophils has been shown to trigger activation of effector caspase-3 

through processing by initiator caspase-8. In addition, FAS ligation of neutrophils also induces 

caspase-3 activation by a mitochondrial amplification loop, which consists of BID processing, mito-

chondrial outer membrane permeabilisation and apoptosome formation. 

		  Here we show that TNF receptor 1 (TNFR1) ligation upon TNF-α stimulation of human neutrophils 

does not primarily result in the activation of this mitochondrial amplification loop. Instead, we 

describe an amplification loop downstream of TNFR1 ligation that mediates neutrophil apoptosis 

via the activation of class IA phosphoinositide 3-kinases (PI3Ks). We show that class IA PI3Ks are 

constitutively bound to TNFR1 and are activated by the MAPK p38. Upon activation, class IA PI3Ks 

mediate the generation of reactive oxygen species (ROS) by the neutrophil NADPH oxidase. Blocking 

either p38 or class IA PI3K activities by small molecule inhibitors prior to TNF-α stimulation abolishes 

ROS generation and results in neutrophil survival. ROS produced downstream of TNFR1 not only 

increase caspase-3 activity, but may also block survival factors thus leading to apoptosis. Based 

on these observations, we propose that TNFR1 stimulation of neutrophils triggers a p38/PI3K/ROS 

amplification loop that may function analogous to the mitochondrial amplification loop downstream 

of FAS ligation.
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		  The modification of mammalian cells with additional genes is an important task in biological re-

search. Very often, it is necessary to bring more than one gene into a cell, e.g. for the reprogramming 

of stem cells, for the monitoring of intracellular processes with fluorescent proteins or for protein 

production. Cotransfection of cells with more than two plasmids leads to various ratios of the ex-

pressed proteins complicating the analysis. The aim of the present work is to overcome the problems 

faced in cotransfection. Therefore, we adapt the previously described MultiBac system (Fitzgerald et 

al., 2006) to the multigene expression cassette in mammalian cells system that allows the expres-

sion of several tagged proteins from a single vector. In contrast to MultiBac, we use promoters that 

are active in higher eukaryotes, as well as smaller vector backbones, since the regulatory elements of 

baculo-dependent expression were removed. The system is fully modular allowing the rapid cloning 

of new destination vectors with different regulatory elements or tags. The introduction of the cDNA 

of interest is compatible with High Through Platform located at PSI. We can assemble up to five vec-

tors and to include elements for the generations of stable cell lines. 

		  In our study we concentrate on internalisation, signalling and degradation of receptor-ligand com-

plexes upon ligand binding to the receptor. In the endosome compartment either one or both of 

the complex partners can be recycled and transported to the cell surface or undergo degradation in 

the lysosome. For that purpose, several endosomal markers as well as sorting proteins, involved in 

endosomal cargo trafficking were tagged and combined in one multigene expression vector to be 

study by fluorescent microscopy. 
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		  The formation and maintenance of blood and lymphatic vasculature is regulated by vascular en-

dothelial growth factor (VEGF) proteins. These proteins are required in normal embryo development 

and in physiological processes such as wound healing. In addition, they play an essential role in 

pathological conditions such as tumour vascularization and atherosclerosis. The VEGFs function by 

binding to VEGF receptor tyrosine kinases. VEGF binding induces receptor dimerization, followed by 

activation of the receptor kinase domain and signaling to downstream signaling molecules. 

		  We have studied the molecular mechanism of VEGF activation by looking at the structural changes 

induced by ligand binding to the extracellular part of the receptor. Small-angle x-ray scattering 

(SAXS) provides an excellent tool to probe structures of proteins and protein complexes in solution. It 

is a low resolution technique, but allows one to easily reconstruct the shapes of the ligand, receptor 

and the ligand-receptor complex from monodisperse solutions at 10 Å resolution and decipher the 

overall structural changes taking place upon binding. Especially when SAXS is combined with high 

resolution protein crystallography, a comprehensive picture of the molecular changes in receptor 

structure upon VEGF binding may be achieved. 
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		  In neurons, inhibitory postsynaptic potentials (IPSPs) mediated by GABA(A) or glycine receptors play 

different roles according to the location of the synapses on the cell and to the polarity and size of 

the membrane potential change. Microelectrode recordings, which are routinely used to investigate 

IPSPs, can sample only a limited number of neuronal sites. In addition, electrodes may alter the intra-

cellular chloride concentration and therefore the driving force for chloride ions. Here we describe a 

novel optical approach, based on voltage-sensitive dye imaging that overcomes limitations of using 

microelectrodes techniques. To validate the method, we used CA1 hippocampal pyramidal neurons 

from brain slices. The neurons were individually loaded with the voltage-sensitive dye JPW-1114 

using whole-cell patch-clamp recordings. After patch electrode removal, we demonstrated that the 

neurons recover to the same intracellular chloride concentration independent of the chloride con-

centration of the loading patch pipette. Thus, voltage imaging of IPSPs could be done under physi-

ological chloride concentration. Using a 532 nm laser for fluorescence excitation and a Redshird 

NeuroCCD-SMQ camera for fluorescence detection, the technique has sufficient sensitivity to resolve 

small IPSPs <1mV, a size within the range of typical unitary IPSPs. An advantage of voltage imaging 

is the possibility to record IPSPs from large portions of the dendritic arbor and to explore their spatial 

distribution. By extracellularly stimulating different areas of the hippocampus, we discriminated IP-

SPs originating in the distal apical dendrites from IPSPs that initiate in or near the soma. In summary, 

these results indicate that voltage imaging of IPSPs can be used to address a variety of questions 

that cannot be solved by using microelectrode recordings. 
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		  Human adult adipose tissue-derived multipotent mesenchymal stromal cells have been shown to be 

multipotent and capable of multilineage differentiation into mesoderm-type cells such as osteob-

lasts, adipocytes, chondrocytes, and possibly, but still controversial, other non-mesoderm type cells, 

like neurons or hepatocytes. Human subcutaneous adipose tissue is available in large quantities and 

is easily obtained via surgical procedure. Thus, this tissue is considered to be a promising source of 

multipotent mesenchymal stromal cells for tissue engineering and regeneration. Although AT-MSCs 

may be used clinically without cell expansion, it is of great value to culture and expand AT-MSC 

safely and effectively, without losing their multipotency, for manipulation and further development 

of cell based therapies. AT-MSCs are currently cultured in vitro in the presence of 10-20% fetal calf 

serum (FCS), as a source of essential nutrients and growth factors for the cells. However, FCS is an 

undesired source of xenogenic antigens and bears the risk of transmitting animal viruses, prions, 

and still unidentified zoonoses. Moreover, bovine proteins or peptides might be incorporated by 

AT-MSCs during the culture procedures and cause immune reactions in the host with consequent 

rejection of the transplanted cells. Therefore, producing AT-MSCs for clinical applications necessitates 

adhering to good manufacturing practices (GMP) to insure the delivery of a “cell drug” that is safe, 

reproducible and efficient. As first step in this direction, we have developed our own basal serum-

free tissue culture medium for AT-MSCs. Here we show that we can put in culture efficiently with our 

serum-free medium the stromal vascular fraction extracted from adipose tissue to obtain AT-MSCs 

which proliferate maintaining the standard MSC phenotype and differentiation potential as shown 

by FACS analysis and the multi-lineages differentiation assays. To this purpose, three serum-free 

media were also developed to induce commitment of the cultured AT-MSC to adipogenic, osteogenic 

and chondrogenic lineages. We believe that these new serum-free media could help to translate 

research projects into clinical applications of AT-MSCs, which still hold great promise in regards to 

therapeutic applications. 
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		  The most important task for all clinical microbiology laboratories is the identification of bacteria 

isolated from clinical specimens. This is generally carried out using automated identification systems 

based on biochemical reactions catalysed by the isolated microorganisms. Such systems, however, 

have relatively high running costs and are comparatively slow, with a turnaround time ranging from 

4 to 72 h. Moreover they do not always lead to a reliable differentiation of closely related species. 

Matrix-assisted laser desorption/ionisation time of flight mass spectrometry (MALDI-TOF MS) is char-

acterized by low running costs, high speed (turnaround times of only few minutes), and low amount 

of material (only one colony needed) and could represents a promising way to speed up and improve 

bacterial identification. 

		  In this study four identification systems, MALDI-TOF Axima Confidence (Shimatzu, AG) coupled with 

the SARAMIS™ database (Anagnostec GmbH), Phoenix (BD diagnostic GmbH), API® (Analytical 

Profile Index, Biomerieux) and 16S ribosomal DNA analysis were compared. 

		  In a first phase, analysis of 1,021 clinical isolates using MALDI-TOF MS and BD PHOENIX provided 

95% concordant results for both methods. In 63% of the discordant results the MALDI-TOF MS 

identification was confirmed by additional biochemical methods (API) or PCR/Sequencing. Thus, 

MALDI-TOF was able to identify correctly more than 98% of the isolates tested. 

		  Based on the findings we enlarged our set of isolates by including less frequent species belonging 

to the genera: Staphylococcus, Streptococcus, Enterococcus, Aeromonas, and Gardnerella. For all this 

strains, in addition to MALDI TOF analysis, both API® (Analytical Profile Index, Biomerieux) and 16S 

ribosomal DNA analysis performed. The results confirmed the suitability of MALDI-TOF as a reliable 

identification system.
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		  Gram-negative bacteria belonging to the genus Aeromonas are widely distributed in the environ-

ment, especially in freshwater, and have long been recognized as primary pathogens to a variety of 

both cold- and warm-blooded animals. 

		  These bacteria can cause gastroenteritis, septicaemia, pneumonia, meningitis, and wound infections 

in immunocompetent and compromised patients as well. 

		  The taxonomy of Aeromonas has undergone significant changes during the past decade, and new 

(sub)species and biogroups are continuously described. At present, the genus Aeromonas comprises 

at least 19 species validated on the basis of DNA-DNA relatedness. Although 16S rDNA gene se-

quencing has contributed significantly to elucidate the phylogeny of Aeromonas, other molecular 

markers, such as gyrB, have superseded it. 

		  The aim of this study was to test Aeromonas isolates by matrix-assisted laser desorption/ionisation–

time of flight mass spectrometry (MALDI-TOF MS) to assess whether or not this method could allow 

rapid determination of their taxonomic position. 

		  A database identification system was established analysing 88 morphologically and genetically well 

characterised Aeromonas strains belonging to all known species of the genus. 

		  Based on the protein masses emerging from the MALDI-TOF MS analysis it was possible to create 

several different SuperSpectra™ (A. hydrophila, A. caviae, A. veronii, A. sobria, A. media, A. tecta, 

A. popoffi, A. eucrenophila, A. encheleia, A. bestiarum, and A. salmonicida) for identification of the 

strains at the species level. This identification database was evaluated on several clinical and envi-

ronmental isolates. 
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		  MALDI-TOF mass spectrometry for the characterization and classification of fungi and bacteria is 

based on the detection of mainly ribosomal proteins which are constantly expressed as high-abun-

dant proteins. Resulting protein fingerprints are unique, highly reproducible and mostly independent 

of culture medium, incubation temperature and growth state. The objective of this study is to effi-

ciently identify undesired and human pathogenic microorganisms in food products of plant origin by 

this rapidly emerging technology. Beside using standard workflows, as organic/acid extraction of the 

isolates, we are investigating in rapid and efficient sample clean-up for reasons of increasing scoring. 

The mass spectra are acquired using a Bruker Autoflex II/Ultraflex II mass spectrometer operating in 

positive ion linear mode. Data are evaluated using Bruker Biotyper software.

		  Accordingly, it is shown that MALDI biotyping is a reliable, robust and specific tool for species- and 

strain-specific identification of microorganisms related to food quality and safety. This has been dem-

onstrated for different fungal (e.g. Saccharomyces cerevisiae, Candida stellata, Pichia subpelliculosa) 

and bacterial (e.g. Lactobacillus brevis, Lactobacillus plantarum, Lactobacillus hilgardii, Pediococcus 

damnosus, Oenococcus oeni, Salmonella enterica) species. Finest differences between three strains 

of Lactobacillus brevis could easily be distinguished.

		  Furthermore, we are investigating in an on-target proteolytic digestion approach followed by  

MALDI-TOF/TOF mass spectrometry in order to characterize individual proteins as putative unique 

and novel markers. This may further contribute to the identification of so far not database registered 

species.
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		  Species of Candida, in particular C. albicans, are among the most frequent etiological agents of fungal 

infection in immunocompromised or debilitated patients. In addition to C. albicans, several other spe-

cies, including C. parapsilosis, C.dubliniensis, C.lusitaniae, C. krusei, C. glabrata, C. tropicalis and C. 
guilliermondii can infect human hosts.

		  Species identification still relies heavily on conventional morphology, physiology and biochemical char-

acters. More recently molecular methods, including restriction fragment length polymorphism  (RFLP), 

sequencing of internal transcribed spacer (ITS) regions, multilocus sequence typing (MLST) and barcod-

ing, have been used for the identification of clinical and non-clinical isolates. All these methods are 

relatively costly and time-consuming. We have therefore compared molecular genetic methods to the 

more rapid and inexpensive matrix-assisted laser desorption/ionisation-time of flight mass spectrom-

etry (MALDI-TOF MS) for the identification of Candida isolates from human samples.
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		  Endurance exercise induces a simultaneous shifting towards a more oxidative phenotype of the 

muscle fibers and a higher perfusion due to an elevated capillary density in skeletal muscles of mam-

mals including humans. Although these exercise-related changes in metabolic profile and capillarity 

are apparently tightly co-regulated, the molecular base for the coordination of the skeletal muscle 

rearrangement is not known so far. Due to its sarcolemmal localization and the established func-

tion as an autocrine and paracrine signaling molecule of its reaction product nitric oxide (NO), we 

hypothesize that nNOS plays a role in the integration of these processes. To verify this assumption, 

we measured the expression levels of nNOS in biopsies of VL muscles derived from 13 untrained 

subjects undergoing a mild exercise program. These data were correlated with the extent of both 

angiogenesis and mitochondriogenesis occurred in response to the training. 

		  The training program led to an increase in VO2max from 37.5 to 39.5 ml/kg*min (p=0.09) indicating 

that the exercise has improved their performance. The volume density of mitochondria in VL biopsies 

was quantified before and after the training period by means of morphometry at the EM level. The 

analysis showed that significant mitochondrial biogenesis (from 4.7 to 5.7%, p=0.01) has occurred 

in all subjects. Comparing the mRNA levels in these samples by Real-time PCR, nNOS expression 

was significantly higher after than before the training period (+37%, p=0.03) suggesting the exer-

cise increased nNOS expression. We additionally performed quantitative catalytic histochemistry on 

cryosections of the VL biopsies derived from four subjects before and after training to investigate 

whether nNOS activity (NADPH diaphorase histochemistry) and oxidative capacity (SDH histochemis-

try) are connected at the single fiber level. This analysis revealed a correlation between nNOS activity 

and oxidative capacity in both type I and type II skeletal muscle fibers. 

		  The quantification of the C/F ratio and capillary density in the VL muscle biopsies showed that the 

exercise program induced significant angiogenesis (p=0.01) in only six subjects. In the VL biopsies 

of this angiogenesis-responder (AR) group, nNOS levels were significantly up-regulated (+70%, 

p=0.02) in response to exercise. In contrast the seven individuals of the non-angiogenesis responder 

(NR) group showed no significant change (+8%, p=0.50) in nNOS mRNA levels. These data suggest 

that nNOS is involved in angiogenesis in skeletal muscle during the mild exercise program in the AR 

group. 

		  In conclusion, our study demonstrates that nNOS is correlated with mitochondriogenesis and angio-

genesis in skeletal muscle after training suggesting that the nNOS-derived NO exhibits an important 

role as signaling molecule in response to exercise. 
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		  Falling asleep quickly, sleeping through the night, and feeling refreshed in the morning are per-

ceived as some of the main elements of high-quality sleep. Physiologically, sleep quality is known 

to be determined, to a significant extent, by the prevalence and amplitude of so-called slow-waves 

(0.75-4.5Hz) characteristic of the electroencephalogram (EEG) during non-Rapid-Eye-Movement 

(NREM) sleep. Little is known about the cellular and molecular mechanisms by which sleep intensity 

is regulated. The nucleus reticularis thalami (nRT) is a shell of inhibitory cells interposed between the 

dorsal thalamus and cortex, and is classically known for its pacemaking function in sleep-related 

cellular oscillations. These cells generate intrinsic low-frequency oscillations that arise from interplay 

between small conductance Ca2+-dependent type 2 (SK2) K+ currents and low-threshold, T-type, 

Ca2+ currents. The lack of a triadic ion channel signaling complex in nRT neurons greatly reduced 

the contribution of EEG slow waves during NREM sleep (Cueni et al., 2008). 

		  Here, we have started to test the link between SK2 channel activity in the nRT and the EEG and 

architecture of sleep. Whole-cell patch-clamp recordings from nRT neurons of SK2-overexpressing 

(SK2-OE) and wild-type (WT) mice in brain slice preparations revealed that SK2-current amplitudes 

were enhanced by >2-fold in SK2-OE (n = 10) vs WT (n = 5) cells (p < 0.01), while T-type Ca2+ 

currents appeared largely unaltered (p > 0.05). Compared to WT (n = 8), SK2-OE (n = 9) cells 

also showed upregulated oscillatory activity, discharging 5 - 6 instead of 3 - 4 rebound bursts 

following transient (0.1 s) hyperpolarization from resting membrane potential levels (p < 0.05). 

The burst discharge pattern during each oscillatory cycle contained, however, a smaller number of 

action potentials in SK2-OE mice (~ 4 action potentials/cycle, n = 5, compared to ~ 8 in WT, n = 5, 

p < 0.002). To test whether reduced action potential generation during nRT cell bursting weakened 

synaptic transmission onto thalamocortical projection cells, spontaneous inhibitory synaptic currents 

(sIPSCs) in cells recorded from the adjacent ventrobasal thalamic nucleus were quantified. Amplitude 

and inter-event interval distributions appeared similar in a first series of SK2-OE (n = 6) compared to 

WT (n = 4) cells. The nRT cells in SK2-OE mice show thus strengthened intrinsic oscillatory behavior, 

while basal synaptic output is largely preserved, suggesting that thalamic network oscillations in 

SK2-OE animals are intensified due to prolonged repetitive burst discharges in nRT. 

		  Preliminary analyses of spontaneously sleeping SK2-OE animals (n = 9), monitored continuously for 

48 h using EEG recordings, revealed that they spent less time in REM sleep during the light phase 

compared to WT (n = 5, p < 0.05) mice. This decrease was caused by fewer NREM-REM transitions 

(p < 0.05), while the lengths of REM periods appeared unaltered (p > 0.05). Accordingly, NREM 

sleep in SK2-OE mice seems more consolidated. 

		  These findings suggest that overexpressing SK2 channels upregulates oscillatory activity in nRT neu-

rons, likely through stronger afterhyperpolarizations that enhance recovery of T-type Ca2+ channels. 

Moreover, increased SK2 channel function modulates sleep architecture, apparently through favoring 

persistence in NREM over REM sleep. 
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		  Transgene expression in eukaryotic cells strongly depends on its locus of integration in the host 

genome. Integration of the transgene is thought to be random and often results in limited level of 

expression, because of unfavourable chromatin structure. Notably, integration close to the telomeres 

has been associated to inconsistent expression, caused by silencing or variegation effects. These can 

be problematic when consistent expression levels of the transgene are required, such as production 

of recombinant proteins or gene therapy. 

		  Over the last decades various expression-augmenting DNA elements that can partially solve this 

problem have been identified in different eukaryotic systems. In order to characterize the most 

potent epigenetic regulatory elements of biotechnological interest, different DNA elements such 

as MARs, STARs and OCOEs are being investigated here for their ability to protect gene expression 

from the Telomeric Position Effect (TPE). Preliminary results indicate MARs as epigenetic regulatory 

elements favouring expression of transgenes after telomeric integration. Nevertheless, additional 

studies on the chromatin structure are required to understand how these elements can actually 

shield nearby genes from the telomeric position effect. 
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