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Program  
 
Thursday, April 19, 2012  
 
Grosser Hörsaal Ost 
 
08.15 Eröffnung  

Prof. Dr. Gregor Zünd 
Managing Director ZKF, Direktor Forschung und Lehre UniversitätsSpital Zürich 

 

08.20 Begrüssung 
 Prof. Dr. Jürg Hodler 

Stellvertretender Vorsitzender der Spitaldirektion und 
Ärztlicher Direktor, UniversitätsSpital Zürich 

 

08.25 Begrüssung 
Prof. Dr. Dr. Klaus W. Grätz 
Dekan der Medizinischen Fakultät der Universität Zürich 
 

 
Session 1: Cardiovascular/Metabolics/Endocrinology  
Chairpersons: Prof. Dr. Ulf Landmesser / Prof. Dr. Mario Lachat 
 
08.35 Wissenschaftliches Hauptreferat 

“Integrated cardiac imaging: do we need multimodality?” 
Prof. Dr. Philipp Kaufmann, Leitender Arzt Klinik für Nuklearmedizin, USZ 

 
08.55 Endothelial mTORC2 is pivotal for the early phase of the angiogenic response to high dose of 

FGF2 in vivo (Abstract No. 1833) 
St. Georgiopoulou, I. Kalus, F. Aimi, T. Walpen, M. Peier, R.Humar, E.Battegay, A. Knapik,  
N. Lindenblatt, L. Iruela-Arispe, M. Hall 

  
09.05  HDL proteome is altered in patients with coronary disease as compared to healthy subjects – 

relevance for impaired effects on endothelial cell apoptosis (Abstract No. 1878) 
 M. Riwanto, C. Besler, L. Rohrer, B. Roschitzki, A. Von Eckardstein, T. Luescher, U. Landmesser 

 
09.15  Hypoxia changes mRNA expression levels of SLC transporters in human gastrointestinal 

tract (Abstract No. 1691) 
 K A. Wojtal, A. Cee, H. Frühauf, O. Götze, M. Fried, G. Rogler, S R. Vavricka 
  
09.25 Patient-Specific Mitral Annuloplasty Ring Implantation (Abstract No. 1787) 

SH. Sündermann, M. Gessat, S. Jacobs, N. Cesarovic, T. Frauenfelder, P. Biaggi, D. Bettex, V. Falk 
 
09.35 A randomized open-label clinical trial examining the effect of Denosumab on the prevention 

of 1st-year bone mineral density loss after renal transplantation (POSTOP study; 
NCT01377467) (Abstract No. 1725) 
M. Bonani, J. Bockmann, C. Cohen, T. Fehr, A. Nocito, M. Schiesser, A. Serra, M. Blum, M. Struker, 
D. Frey, R. Wüthrich 

 
09.45 Coffee Break 
 

Session 2: Cancer  
Chairpersons: Prof. Dr. Alexander Knuth, Prof. Dr. Markus Manz 
 
10.00  Wissenschaftliches Hauptreferat  
 “Personalized Genomics” 

Prof. Dr. Ernst Hafen, Leitung Institut für Molekulare Systembiologie,  
ETH Zürich  
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10.20 The proto-oncogene PIM1 decreases endothelial cell adhesion and alters expression of cell 
adhesion genes (Abstract No. 1758) 

 T. Walpen, MA. Peier, E. Haas, I. Kalus, J. Schwaller, EJ. Battegay, R. Humar 
 
10.30 Improved cancer immunotherapy by IL-2/mAb complexes (Abstract No. 1859) 
 C. Krieg, G. Bouchaud, N. Bertel, M.E. Raeber, N. Arenas Ramirez, J. Woytschak, K. Thomasson, 
  E. Ammann Meier, O. Boyman 
 
10.40 Y-Radiation Promotes Immunological Recognition of Cancer Cells through Increased 

Expression of Cancer-Testis Antigens In vitro and In vivo (Abstract No. 1775) 
A. Sharma, B. Bode, R.H. Wenger, K. Lehmann, A.A. Sartori, H. Moch, A. Knuth, L. Von Boehmer, 
M. Broek 

 
10.50 Dynamic Changes of the Tumor Micromilieu under Treatment (Abstract No. 1800) 

K. Orlowski, A. Broggini-Tenzer, C. Rohrer Bley, M. Zimmermann, A. Soltermann, V. Vuong,  
M. Pruschy 

  
11.00 Protection of pharmacological post-conditioning in patients undergoing liver surgery. 

Results of a prospective randomized controlled trial (Abstract No. 1873) 
S. Breitenstein, B. Beck-Schimmer, J. Bonvini, M. Lesurtel, M. Ganter, A. Weber, M. Puhan,  
PA. Clavien 

  
11.10 Lunch/Poster viewing 
  

Session 3: Stem Cell Research, Regenerative Medicine and Advanced 
Technologies  
Chairpersons: Prof. Dr. Dr. Simon P. Hoerstrup, PD Dr. Janine Reichenbach 
 
13.10 Wissenschaftliches Hauptreferat 
 “Hematopoietic Stem Cell Homeostasis in Health and Disease“ 
 Prof. Dr. Markus G. Manz, Direktor Klinik für Hämatologie, UniversitätsSpital Zürich 
  
13.30 MRI relaxometry characterizes in vivo differentiation of muscle precursor cells 

(Abstract No. 1794) 
NC. Chuck, F. Azzabi Zouraq, D. Eberli, A. Boss 

 
13.40 Transition of Adipose Derived Stem Cells into contractile Smooth-Muscle-Cells for Bladder 

Engineering (Abstract No. 1813) 
 S. Salemi, R. Gobet, T. Sulser, D. Eberli 
  
13.50 Bone Morphogenetic Protein 7 (Bmp7) in the development of the secondary palate 
 (Abstract No. 1843) 
 T. Kouskoura, M. Alexiou, C. Katsaros, M. Chiquet, T A. Mitsiadis, D. Graf 
  
14.00 Adipose derived Tissue Engineered Heart Valve (Abstract No. 1861) 

L. Frese, B. Sanders, PE. Dijkman, B. Weber, MY. Emmert, C. Brokopp, GM. Beer, A. Driessen-Mol, 
FPT. Baaijens, SP. Hoerstrup 

  
14.10 Favourable outcome after reduced toxicity conditioning with high-dose fludarabine, in-vivo T-

cell depletion and low dose/targeted busulfan in 74 children and adults with non-malignant 
diseases (Abstract No. 1750) 
T. Güngör, M. Albert, M. Slatter, G. Stüssi, P. Stepensky, P. Teira, C. Vermont, I. Ahmad, P. Shaw, 
D. Moushous, JM. Telles da Cunha, A. Waver, P. Schlegel, K. Rentsch, A. Fasth, U. Schanz,  
R. Seger, M. Hassan 
 
 

Session 4: Infection/Immunity/Inflammation 
Chairpersons: Prof. Dr. Lars Hangartner, PD Dr. Annelies Zinkernagel 
 
14.25 Wissenschaftliches Hauptreferat 

“Human tumorvirus infection and immune control in vivo” 
Prof. Dr. Christian Münz, Institut für Experimentelle Immunologie, Universität Zürich 
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14.45 Polymorphic SIRPa, but not the cellular prion protein, controls phagocytosis  
(Abstract No. 1704) 
M. Nuvolone, V. Kana, S. Spath, G. Hutter, D. Sakata, Y. Fuhrer, M. Heikenwalder, B. Becher,  
A. Aguzzi 

  
14.55 HIV-1 Derived Small Noncoding RNAs Inhibit Virus Replication (Abstract No. 1679) 

V. Vongrad, CF. Althaus, B. Niederöst, F. Di Giallonardo, B. Joos, P. Rieder, HF. Günthard,  
M. Fischer, KJ. Metzner 

  
15.05 Beneficial effects of early childhood Helicobacter pylori infection on the development of 

allergic and chronic inflammatory disorders (Abstract No. 1801) 
 D. Engler, I. Arnold, A. Müller 
  
15.15 Long-lasting protection of genotypic activity against protease inhibitors (PIs) and nucleoside 

reverse transcriptase inhibitors (NRTIs) by boosted PI containing regimens  
(Abstract No. 1702) 
AU. Scherrer, B. Ledergerber, J. Böni, S. Yerly, T. Klimkait, C. Cellerai, H. Furrer,  
A. Calmy, M. Cavassini, L. Elzi, PL. Vernazza, HF. Günthard 

  
15.25 Perforated left colonic diverticulitis with purulent or fecal peritonitis: Primary Anastomosis or 

Hartmann’s Procedure? A Multicenter Randomized Controlled Trial (Abstract No. 1872) 
C. Oberkofler, A. Rickenbacher, D. Raptis, K. Lehmann, P. Villiger, C. Bucheli, F. Grieder,  
H. Gelpke, A. Tempia, N. Demartines, D. Hahnloser, PA. Clavien, S. Breitenstein 
 

15.35 Coffee Break 
 
 

Session 5: Neurosciences/Pharmacology  
Chairpersons: Prof. Dr. Roland Martin, Prof. Dr. Klara Landau 
 
15.50 Wissenschaftliches Hauptreferat  
 “Fetal Surgery” 
 Prof. Dr. Martin Meuli, Klinikdirektor Chirurgische Klinik, Kinderspital Zürich 

 
16.10 Microglia confers protection against prion-mediated neurotoxicity in vivo 
 (Abstract No. 1676) 

J. Falsig, U. Herrmann, B. Ballmer, M. Nuvolone, C. Zhu, T. Sonati, A. Varol, A. Aguzzi 
 
16.20 Modulation of internal estimates of gravity during and after prolonged roll-tilts 
 (Abstract No. 1673) 
 A. Tarnutzer, C. Bockisch, D. Straumann, S. Marti 
  
16.30 Important neurophysiological functions of sleep for cognition are disrupted by epileptic spike 

waves (Abstract No. 1764) 
 B. Bölsterli Heinzle, B. Schmitt, T. Bast, H. Critelli, J. Heinzle, O. Jenni, R. Huber 
  
16.40 Comparison of two different high-resolution genomic arrays, the Affymetrix® Cytogenetics 

2.7 versus the Genome-Wide Human SNP 6.0 Array, for diagnosis of CNVs in patients with 
intellectual disability (Abstract No. 1686) 
R. Asadollahi, B. Oneda, S. Azzarello-Burri, R. Baldinger, D. Bartholdi, AB. Ekici, D. Niedrist, 
A. Reis, A. Baumer, A. Rauch 

  
16.50 Slowed down motor deficits in well rehabilitated people with incomplete spinal cord injury 

(Abstract No. 1732) 
 R. Labruyère, M. Zimmerli, HJ. Van Hedel 
 
17.05  Posterpreis 
 
17.15 Verleihung Georg Friedrich Götz Preis 2012 
 
18.30 Apéro  



4 

Cardiovascular/Metabolics/Endocrinology 
 
Basic Research 
 
1711  
CE. Brokopp, R. Klingenberg, A. Akhmedov, MY. Emmert, B. Weber, T. Lohmann, S. Winnik,  
TF. Luscher, MY. Matter, SP. Hoerstrup 
The Role of Fibroblast Activation Protein in Infarction 
 
1712  
CE. Brokopp, A. Akhmedov, R. Klingenberg, MY. Emmert, B. Weber, L. Frese, C. Lohmann,  
S. Winnik, TF. Luscher, CM. Matter, SP. Hoerstrup 
The Role of Fibroblast Activation Protein in Atherothrombosis 
 
1723  
A. Fedier, P. Imesch, D. Fink 
Estrogen-Binding Receptors in Epithelial Endometriotic Cells: Effects of Histone Deacetylase (HDAC)-
Inhibitors and Specific Modulators 
 
1724  
R. Schuepbach, K. Velez, M. Riewald 
Activated protein C upregulates procoagulant tissue factor activity on endothelial cells by shedding 
TFPI’s Kunitz 1 domain 
 
1730   
R.A. Sibler, L. Rohrer, A. Von Eckardstein 
HDL protects pancreatic beta-cells from IL-1beta-induced apoptosis 
 
1733  
K. Wlcek, B. Stieger 
Drug metabolite transport across the endoplasmic reticulum membrane of rat liver 
 
1740  
C. Giunta, F. Manson, C. Bürrer-Chambaz, HL. Spencer, N. Zoppi, M. Colombi, EMM. Burkitt Wright, 
AR. Janecke, M. Baumgartner, B. Steinmann, M. Rohrbach, GCM. Black 
Genetic heterogeneity in the Brittle Cornea Syndrome (BCS) – New evidence that ZNF469 and 
PRDM5 regulate extracellular matrix development and maintenance within the same pathway 
 
1753  
J. Robert, L. Rohrer, A. Von Eckardstein 
Inflammatory stimulus effect on HDL and apoA-I transport through endothelial cells 
 
1756  
F. Scholkmann, T. Mantel, I. Trajkovic, M. Wolf 
The dependence of the cerebral blood volume pulse amplitude (cBVPA) on different body postures – a 
near-infrared spectroscopy study 
 
1777  
H. Reiser, D. Hof, A. Von Eckardstein 
Development of an immunoassay for quantification of junction plakoglobin protein concentration in 
atherosclerotic patient plasma samples 
 
1783  
C. Guyot, F. Koller, S. Nideröst, GA. Kullak-Ublick, B. Stieger 
Influence of membrane cholesterol content on the activity of the sodium taurocholate cotransporting 
polypeptide (Ntcp). 
 
1799:  
M. Schmid, M. Herová, C. Gemperle, V. Waechter, J. Marti-Jaun, S. Wüst, M. Hersberger 
Transcriptional regulation of the Lipoxin A4 receptor (FPR2/ALX) gene in human monocytes and 
macrophages 
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1802 
Y. Plutino, F. Barchiesi, B. Imthurn, R. Dubey 
Dihydrotestosterone Induces Growth of Male SMCs and Abrogates Capillary Formation by Endothelial 
Progenitor Cells 
 
1804  
R. Haballa, PM. Ohnsorg, L. Rohrer, A. Von Eckardstein 
Characterization of the function of the ATP binding cassette transporter ABCA1 in the endothelium 
 
1814  
I. Sutter, T. Hornemann 
Analysis of different phospholipid classes with LC-MS 
 
1827  
M. Herová, M. Schmid, M. Hersberger 
Low dose aspirin reduces plasma chemerin levels in coronary artery disease patients through 
reduction of adipose tissue inflammation 
 
1833  
St. Georgiopoulou, I. Kalus, F. Aimi, T. Walpen, M. Peier, R.Humar, E.Battegay, A. Knapik,  
N. Lindenblatt, L. Iruela-Arispe, M. Hall 
Endothelial mTORC2 is pivotal for the early phase of the angiogenic response to high dose of FGF2 in 
vivo 
 
1837  
H. Bode, A. Von Eckardstein, T. Hornemann 
Functional Comparison of all HSAN1 associated SPF mutations 
 
1838   
K. Drägert, I. Bhattacharya, AI. Perez-Dominguez, H. Rehrauer, V. Albert, A. Hagiwara, N. Hall,  
E. Battegay, E. Haas 
Gene expression in perivascular adipose tissue: effect of adipose-specific deletion of rictor 
 
1839  
T. Hornemann, A. Von Eckardstein, D. Ernst, K. Sathiyanadan 
Deoxysphingolipidis in health and disease 
 
1840  
MG. Dietrich, RA. Züllig, BA. Hemmings, GA. Spinas, O. Tschopp, M. Niessen 
PKB/Akt isoforms and the regulation of pancreatic B-cell mass and function 
 
1841 
I. Bhattacharya, M. Damjanovic, A. Perez Dominguez, A. Hagiwara, V. Albert, R. Humar, M. Rüegg, 
M. Hall, E. Battegay, E. Haas 
Rictor knockout in adipose tissue increases aortic contractions 
 
1854  
M. Peier, T. Walpen, E. Battegay, R. Humar 
Sprouty2 is upregulated by cell density and is crucial to maintain vascular integrity in FGF treated cells 
 
1856  
D. Hof, S. Cooksley-Decasper, R. Klingenberg, H. Reiser, A. Akhmedov, F. Franzeck, C. Wyss,  
G. Camici, W. Maier, T. Lüscher, A. Von Eckardstein 
FABP4, identified by combining proteomics and transcriptomics, is increased in patients with 
cardiovascular disease 
 
1870  
MY. Emmert, P. Wolint, L. Frese, B. Weber, CE. Chad, V. Falk, SP. Hoerstrup 
Characterization, Differentiation and 3D Formation of Human Mesenchymal Stem Cells for Cardiac 
Stem Cell Therapies 
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1878  
M. Riwanto, C. Besler, L. Rohrer, B. Roschitzki, A. Von Eckardstein, T. Luescher, U. Landmesser 
HDL proteome is altered in patients with coronary disease as compared to healthy subjects – 
relevance for impaired effects on endothelial cell apoptosis  
 
1879 
D. Perisa, L. Rohrer, A. Von Eckardstein 
Transport of high density lipoproteins through the endothelium 
 
1887  
F. Barchiesi Bozzolo, L. Rigassi, M. Rosselli, B. Imthurn 
2-Methoxyestradiol Arrests Smooth Muscle Cells in G2/M-phase: Potentially by Inhibiting MYPT-P in 
Rho Pathway 
 
Translational Research 
 
1691  
K A. Wojtal, A. Cee1 H. Frühauf, O. Götze, M. Fried, G. Rogler, S R. Vavricka 
Hypoxia changes mRNA expression levels of SLC transporters in human gastrointestinal tract. 
 
1747  
T. Tauböck, T. Attin, B. Sener, W. Buchalla 
Salivary fluoride retention after application of home use topical fluorides 
 
1749  
U. Lindert, D. Eyre, Ch. Netzer, O. Semler, F. Rutsch, B. Steinmann, M. Baumgartner, C. Giunta,  
M. Rohrbach 
The ratio of urinary crosslinks pyridinoline to deoxypyridinoline - a promising diagnostic tool in 
Osteogenesis imperfecta  
 
1787  
SH. Sündermann, M. Gessat, S. Jacobs, N. Cesarovic, T. Frauenfelder, P. Biaggi, D. Bettex, V. Falk 
Patient-Specific Mitral Annuloplasty Ring Implantation 
 
1831  
A. Othman, M.F. Rütti, A. Von Eckardstein, T. Hornemann 
Plasma 1-Deoxysphingolipids: Novel biomakers in the metabolic syndrome 
 
1865  
N. Kränkel, K. Kuschnerus, M. Müller, T. Speer, S. Briand, M. Bader, P. Madeddu, TF. Lüscher,  
U. Landmesser 
Kinin-mediated recruitment of regenerative circulating cells promotes endothelial healing and is 
dysfunctional in CAD 
 
Clinical Trials 
 
1674  
I. Aeberli, M. Hochuli, PA. Gerber, L. Sze, SB. Murer, GA. Spinas, K. Berneis 
Moderate amounts of fructose impair insulin sensitivity in healthy young men – a randomized 
controlled trial 
 
1725  
M. Bonani, J. Bockmann, C. Cohen, T. Fehr, A. Nocito, M. Schiesser, A. Serra, M. Blum, M. Struker, 
D. Frey, R. Wüthrich 
A randomized open-label clinical trial examining the effect of Denosumab on the prevention of 1st-year 
bone mineral density loss after renal transplantation (POSTOP study; NCT01377467) 
 
1780 
C. Hermann-Grubenmann, L. Spina, J. Lustenberger, G. Senti 
Improving Quality in Academic Clinical Research - An Adaptable and Transferable QMS for UZH 
Associated Hospitals and Collaboration Partners 
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1803  
M. Lesurtel, DA. Raptis, CE. Oberkofler, A. Schlegel, A. El-Badry, E. Melloul, P. Dutkowski,  
PA. Clavien 
Low platelet count after liver transplantation predicts poor short- and long-term outcomes 
 
1807  
E. Melloul, DA. Raptis, PA. Clavien, M. Lesurtel 
Current practice in the management of postoperative pancreatic fistula: an International Survey  
 
1808  
E. Melloul, DA. Raptis, CE. Oberkofler, P. Dutkowski, M. Lesurtel, PA. Clavien 
Donor Information for Living Donor Liver Transplantation: Where to find comprehensive information? 
 
1867  
PE. Beeler, E. Eschmann, B. Amann-Vesti, J. Blaser 
Hospital-Wide Increase of Prophylaxis against Venous Thromboembolism due to eAlerts – a Cluster 
Randomized Controlled Trial 
 

Cancer  
 
Basic Research 
 
1696  
A. Gupta, HC. Probst, L. Surace, V. Vuong, A. Landshammer, S. Muth, R. Schwendener, M. Pruschy, 
A. Knuth, M. Van den Broek 
Radiotherapy promotes tumor-specific effector CD8+ T cells via DC activation 
 
1713  
A. Walter, M. Schäfer, M. Urosevic-Maiwald, B. Belloni, N. Schönewolf, V. Cecconi, P. Kulig,  
R. Dummer, W. Bloch, S. Werner, HD. Beer, A. Knuth, M. van den Broek 
Aldara activates imiquimod-independent immune defense 
 
1743  
F. Böhm, Y. Böge, R. Maire, J. Friemel, M. Heikenwälder, A. Weber 
Gene Expression analysis of the Mcl-1Δ Hep Mouse Model of Hepatocarcinogenesis reveals 
overlapping expression profiles with human Hepatocellular Carcinoma 
 
1744   
Y. Böge, F. Böhm, R. Maire, H. Rehrauer, A. Aguzzi, H. Schulze-Bergkamen, A. Weber,  
M. Heikenwälder 
Uncovering the mechanisms of apoptosis- and proliferation-driven liver carcinogenesis in Mcl1-1 Δ 
hep mice 
 
1758   
T. Walpen, MA. Peier, E. Haas, I. Kalus, J. Schwaller, EJ. Battegay, R. Humar 
The proto-oncogene PIM1 decreases endothelial cell adhesion and alters expression of cell adhesion 
genes  
 
1768  
MJ. Wolf, A. Hoos, J. Bauer, S. Boettcher, M. Knust, A. Weber, N. Simonavicius, M. Manz4 H. Moch, 
A. Aguzzi, G. Van Loo, M. Pasparakis, M. Prinz, L. Borsig, M. Heikenwälder 
Distinct roles of CCR2 signaling in tumor cell extravasation and metastasis 
 
1769  
SN. Freiberger, PJ. Dziunyc1, G. Iotzova-Weiss, I. Curkic, GFL. Hofbauer, LE. French 
FCγR II (CD32) as regulator for keratinocyte proliferation 
 
1778  
N. Grosse-Frenzel, AO. Fontana, E. Hug, A. Lomax, D. Coray, AA. Sartori, M. Pruschy 
Proton versus Photon Radiotherapy: Differential Demands on the Biological Level 
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1789   
F. Wolpert, P. Roth, K. Lamszus, G. Tabatabai, M. Weller, G. Eisele 
HLA-E contributes to an immune-inhibitory phenotype of glioblastoma stem-like cells 
 
1793  
I. Curkic, SN. Freiberger, PJ. Dziunycz, G. Iotzova-Weiss, GFL. Hofbauer, LE. French 
microRNAs in squamous cell carcinoma of the skin 
 
1810   
VJ. Craig, CA. Schmid, M. Flori, A. Tzankov, AG. Bader, A. Müller 
Systemic microRNA-34a delivery induces apoptosis and abrogates growth of diffuse large B-cell 
lymphoma in vivo through regulation of FoxP1 
 
1816  
I. Kotov, E. Siebring-van Olst, P. Knobel, V. Van Beusechem, E. Felley-Bosco, E. Smit, R. Stahel,  
T. Marti 
Identification of new cellular targets for lung cancer therapy 
 
1818  
M. Ahmad, N. Mankova, K. Hasenbach, M. Kaiser, G. Tabatabai, M. Weller, K. Frei 
sCD70 based immunotherapy for experimental glioblastoma 
 
1819  
N. Le, M. Matondo, S. Hillinger, T. Wield, W. Weder, R. Aebersold, S. Arni 
Selective reaction monitoring for activity based proteomics in human lung cancer biopsies 
 
1820  
MJ. Wolf, R. Maire, YT. Boege, A. Weber, M. Heikenwälder 
Dietary-induced hepatocarcinogenesis 
 
1823   
Y. Shi, U. Moura, I. Opitz, A. Soltermann, H. Rehrauer, W. Weder, RA. Stahel, E. Felley-Bosco 
Role of hedgehog signaling in malignant pleural mesothelioma 
 
1829   
N. Le, S. Hillinger, W. Weder, S. Arni 
Activity based protein profiling of tyrosine kinases in non small cell lung cancer 
 
1850   
P. Dziunycz, K. Karine, N. Nadja, SN. Sandra, G. Guergana, I. Ismeta, LE. Lars, G. Gian-Paolo,  
GF. Günther 
CYFIP1 is under the direct control of NOTCH1 and is downregulated in the cutaneous squamous cell 
carcinoma 
 
1868  
B. Benitez, J. Sarnthein, I. Scheer, M.A. Grotzer, H. Bertalanffy 
Brainstem tumors in children: consecutive case series of 42 patients. 
 
Translational Research 
 
1728  
A. Borgeat, G. Votta-Velis, G. Liu, D. Schwartz, B. Beck-Schimmer, RD. Minshall, T. Piegler 
Ropivacaine Blocks LPS- and TNFa-induced Src Activation, ICAM-1-Phosphorylation and Production 
of Monocyte Chemoattractant Protein-1 in H838 Lung Cancer Cells 
 
 
1736  
A. Borgeat, G. Votta-Velis, B. Beck-Schimmer, RD. Minshall, T. Piegler 
Lidocaine and Ropivacaine, but not Chloroprocaine, attenuate TNF--induced Src activation, ICAM-1 
phosphorylation and migration of human lung cancer cells independently of sodium channel inhibition 
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1745  
D. Shinde, M. Gassmann, J. Vogel, T. Gorr 
Chorio-allantoic membrane assay for pre-clinical cancer therapy screening: simultaneous targeting of 
oxygenated and hypoxic tumor cells 
 
1746   
K. Chaitanya, E. Fischer, T. Wüest, S. Cohrs, R. Schibli, C. Renner 
Fibroblast activation protein targeted immunotherapy 
 
1751   
G. Germano, K. Chaitanya, P. Gulati, C. Renner 
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Introduction: 
Internal estimates of earth-vertical as assessed by the subjective visual vertical (SVV) are 
subject to systematic adjustment errors resulting in roll over-compensation (roll angle ≤60deg; 
>120-135deg) and roll under-compensation (60<roll angle< 120-135deg), most likely related to 
central computational mechanisms. For prolonged static roll tilts, these errors may show drift, as 
the peripheral and central processing of the sensory signals from the otoliths and proprioceptors 
is subject to adaptation. We hypothesized that sensory signals referenced relative to gravity 
become weighted less compared to body-referenced signals. This would predict a change in 
SVV errors over time. Furthermore, such adaptation mechanisms may influence SVV when 
returning to upright, inducing a shift towards the previous direction of tilt. 
 
Methods: 
Fifteen healthy human subjects (aged 25-46) repetitively adjusted a luminous line along SVV in 
darkness within 5sec over a period of 5min while roll-tilted 45deg or 90deg right-ear down 
(RED) or left-ear down (LED) and directly after returning to upright position. Linear regression 
analysis identified significant SVV drifts over the 5min periods in roll-tilted and upright positions 
with R2-values indicating goodness-of-fit. Baseline SVV recordings were obtained at the begin-
ning and the slope of baseline drift was subtracted from the post-tilt conditions to identify tilt-
related drift.  
 
Results: 
When roll-tilted, fitted linear regression lines showed average individual SVV drifts of 1.1deg/min 
(45deg ear-down) and 1.8deg/min (90deg ear-down). These drifts reached statistical signifi-
cance (p<0.05) in 10 subjects at 45deg (either RED or LED) and in 13 (RED) and 12 (LED) 
subjects at 90deg roll tilt. At 45deg, no preferred drift direction was noted. For 90deg ear-down 
positions, drifts toward the direction of tilt were about 3 times more likely than drifts into the 
opposite direction. When returning back to upright, an initial offset in the previous tilt direction 
and a small but significant drift (<0.5deg/min) towards baseline was noted in about half of the 
subjects. 
 
Conclusion: 
In summary, stationary roll tilts for 5min resulted in individually distinct, roll-angle dependent 
SVV drifts. The significant increase of SVV errors in 90deg ear-down positions supports the 
hypothesis of a stronger weighting of body-referenced cues over time. At only 45deg ear-down, 
however, this mechanism does not seem to be effective enough. When returning to upright, the 
initial SVV bias decreased over time, which again is in line with our hypothesis. 
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Introduction: 
Overfeeding trials with high fructose diets have shown adverse effects on insulin sensitivity and 
lipids in human subjects. The effects of moderate amounts of fructose in isocaloric diets, how-
ever, have not been well studied. The aim of this study was therefore to assess the effect of 
moderate amounts of fructose and sucrose compared to glucose on glucose metabolism and 
lipid profiles. 
 
Methods: 
Four interventions were assigned to each of 9 healthy, normal weight subject in this randomi-
zed, cross-over trial: medium fructose (MF, 40 g/day), high fructose (HF), glucose (HG) and 
sucrose (HS) (each 80 g/day), all provided as 600 ml sweetened beverages per day. Euglyce-
mic-hyperinsulinemic clamps with 6,6 2H2 glucose labeling were used at the end of each inter-
vention to measure endogenous glucose production. Lipid profile as well as fasting glucose and 
insulin were measured in fasting samples. Dietary intake was assessed using weighted food 
records at baseline and after each intervention. 
 
Results: 
Endogenous glucose production in the liver was significantly higher after HF compared to HG 
(ratio clamp/baseline: 0.41 ± 0.11 vs. 0.30 ± 0.10, p=0.009). Compared to HG, both LDL 
cholesterol and total cholesterol were significantly higher after MF, HF and HS (p<0.05). Free 
fatty acidy were further increased after MF compared to HG (p=0.033), while no differences 
were seen between the interventions for HDL cholesterol or triglycerides. 
 
Conclusion: 
This study clearly shows the adverse effect already of moderate amounts of fructose and 
sucrose on hepatic insulin sensitivity and lipid metabolism compared to similar amounts of 
glucose. 
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Introduction: 
Individuals with oculocutaneous albinism are predisposed to visual system abnormalities 
affecting the retina and the retinofugal projections, which may lead to reduced visual acuity and 
infantile nystagmus syndrome (INS). Due to absence of an established mammalian animal 
model, mechanisms underlying infantile nystagmus syndrome remain incompletely understood. 
In this study, we screened wildtype mice of varying pigmentation for ocular motor abnormalities 
in order to identify a possible animal model for INS. 
 
Methods: 
Two albino strains (Crl:CD1(ICR), BALB/cAnNTac), the grey DBA/1JbomTac, the brown 
129S6/SvEvTac and the black C57BL/6NTac strains were screened using infrared-oculography. 
Varying visual stimuli (white background, stationary pattern, rotating pattern) were displayed to 
the full or anterior visual field of the restrained mouse. 
 
Results: 
We found spontaneous nystagmus, specifically jerks and oscillations, in hypopigmented mice 
under all experimental conditions, while ocular positions in pigmented mice were nearly stable 
(median absolute eye velocity in pigmented strains: mean < 0.4 deg/s; in hypopigmented 
strains: mean 0.8-3.4 deg/s). In hypopigmented mice, full visual field optokinetic stimuli elicited 
an optokinetic response (OKR) in the correct direction, albeit with superimposed oscillations. 
Anterior visual field optokinetic stimuli, however, evoked reversed OKR in these strains. The 
latter has been reported before for albino mice and is a well known feature of INS. 
 
Conclusion: 
Based on our results, we endorse the investigated hypopigmented mouse strains as new animal 
models for INS.  
 
Supported by Gottfried und Julia Bangerter-Rhyner-Stiftung; Stiftung OPOS zugunsten von 
Wahrnehmungsbehinderten; Hans Imholz-Stiftung, Schweizerischer Fonds zur Verhütung und 
Bekämpfung der Blindheit; Center for Integrative Human Physiology, University of Zurich; and 
Swiss National Science Foundation. 
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Introduction: 
Prion diseases are a group of neurodegenerative protein-misfolding diseases involving the 
conversion of the cellular prion protein, PrPC, into the disease associated form PrPSc. We have 
established a model of prion infection in organotypic cerebellar slice cultures that allows us to 
study prion replication in a complex cellular model within a short timeframe (2-8 weeks) (Falsig 
et al. 2008a).  
 
Methods: 
To mechanistically dissect the contribution of microglia to prion pathogenesis, we established 
slice cultures from CD11b-HSVTK transgenic mice, allowing for the ablation of microglia in vivo 
and in vitro (Heppner et al. 2005). For in vivo experiments, Alzet osmotic minipumps were used 
to deliver GCV intra-cerebrally. 
 
Results: 
We can now show that prion replication within tissue slices induces an innate immune response, 
astrogliosis, microgliosis and causes a dramatic loss of NeuN and Parvalbumin-positive neurons 
6-8 weeks post-inoculation. Microglial inflammation has been implicated as a causal factor in 
neurodegenerative diseases. Depletion of microglia had no effect on the viability of non-
microglial cells in brain slices. Furthermore, microglia depletion led to a 15-fold increase in prion 
titers and the deposition of PrPSc in infected tissue, suggesting a protective function of microglia 
(Falsig et al. 2008b). We now find that although inflammation and gliosis is reduced, depletion 
of microglia leads to dramatically enhanced prion neurotoxicity, suggesting that overall microglia 
is neuroprotective in prion tissue.  
The increase in neurotoxicity associated with microglia depletion was reversed by reconstituting 
the tissue with exogenous magnetic cell-sorted intra-peritoneal macrophages. In vivo depletion 
of microglia with an efficiency of up to 95% led to an acceleration of prion disease resulting in 
premature death of infected mice. We have also found that antibody-binding to certain PrP-
epitopes induces acute toxicity in a PrP-dependent manner (Sonati and Falsig, unpublished 
data). Surprisingly, microglia depletion had little or no impact on the toxicity of anti-PrP 
antibodies.  
 
Conclusion: 
Our findings suggest that microglia mediate neuroprotection through the uptake and clearance 
of prion fibrils and thereby indirectly reducing toxicity. To confirm this hypothesis we established 
a prion uptake assay in bone-marrow derived macrophages and found that macrophages take 
up and degrade prions through a lysosomal pathway (data not shown). We confirm that 
microglia depletion in vivo accelerates prion disease. 
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Introduction: 
The transcription factor NF-E2-related factor 2 (Nrf2) is a major modulator of the cellular 
antioxidative response. So far its cytoprotective function has been well established, yet some 
recent studies indicate negative effects of Nrf2 overexpression. 
In inflammatory bowel disease the regulation of reactive oxygen species (ROS) production and 
detoxification is of high interest, because the mucosa of patients is infiltrated by macrophages 
leading to a massive production of ROS. The oxidative burst contributes to tissue destruction 
and epithelial permeability, but at the same time it is also an essential part of the antibacterial 
defense. 
 
Methods: 
To study the influence of tissue specific overexpression of Nrf2 on mucosal inflammation we 
used transgenic mice conditionally expressing a constitutively active form of Nrf2 (caNrf2) driven 
by a CMV enhancer. By crossing CMVcaNrf2 mice with either VilCre or LysMCre mice, activa-
tion of caNrf2 expression was achieved in epithelial cells (VilCre-CMVcaNrf2 mice) or in the 
myeloid cell lineage (LysMCre-CMVcaNrf2 mice) respectively. As control animals mice were 
used carrying the VilCre- or LysMCre-allele, only. 
Acute colitis was induced by administration of 2.5 % dextran sulphate sodium (DSS) in the 
drinking water in Nrf2-overexpressing and control animals for seven days. On day eight, 
colonoscopy was performed and animals were euthanized. Severity of inflammation was 
determined by weight loss, shortening of the colon and scoring of hematoxilin & eosin stained 
section of the colon. As a further parameter we determined myeloperoxidase (MPO) activity in 
colon samples. 
 
Results: 
Mice overexpressing Nrf2 in epithelial cells lost 11.6 +/- 0.8% of their body weight during colitis, 
whereas control animals showed a significant lower weight loss (4.8 +/- 0.9%; p = 0.002). 
Additionally, the colon length was significantly shortened compared to control (4.8 +/- 0.3 versus 
6.1 +/- 0.2 cm; p = 0.026). Also further parameters showed a tendency towards more inflamma-
tion in VilCre-CMVcaNrf2 mice, such as MPO activity (195.0 +/- 24.7 versus 143 +/- 35.5 in 
control mice; p = 0.175) and histological score, which was 5.9 +/- 0.5 and 8.2 +/- 0.5 respec-
tively (p = 0.067). 
Mice overexpressing Nrf2 in the myeloid lineage lost significantly more weight (13.7 +/- 1.4 
versus 6.4 +/- 1.7%: p = 0.006). Histological score of colon sections was 7.4 +/- 0.4 in LysMCre-
CMVcaNrf2 mice compared to 4.9 +/- 0.6 in control mice (p = 0.019), indicating more severe 
inflammation. However, colon length and MPO activity did not differ between groups. 
 
Conclusion: 
Our findings show that overexpression of Nrf2 in epithelial cells as well as in myeloid cells leads 
to a higher susceptibility to DSS induced acute colitis in mice. Further studies aim at investi-
gating whether these effects are due to a reduced antibacterial defense by reactive oxygen 
species. 
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Introduction: 
Next-generation sequencing provides a powerful tool to investigate the diversity of HIV-1 in vivo. 
Variant analyses based on each substitution separately is mainly limited by the error rate of the 
procedure, which is currently estimated to be in the range of 0.01 – 1% in regard to the 454 
pyrosequencing technology. Haplotype analyses based on the complete sequence struggles in 
addition with artificial in vitro recombination during the procedure of reverse transcription and 
PCR. Here, we investigated the different possible sources of artificial in vitro recombinants. 
 
Methods: 
Five clonal virus stocks were mixed in equal amounts followed by RNA isolation, reverse 
transcription using the same RNA copy number in each RT-reaction and three different RT 
enzymes (RT-RNaseHplus, RT-RNaseHplus/high-fidelity, and RT-RNaseHminus), 20-cycle PCR, 
nested PCR using the same copy number in each PCR reaction (40 cycles), and 454 pyrose-
quencing. Standard and recombination-decreasing PCR conditions (e.g., increased dNTP and 
primer concentrations, expanded elongation time) were chosen to amplify the viral protease. 
Recombination and haplotype analyses were assessed using Recco (http://bioinf.mpi-
inf.mpg.de/recco/) and ShoRAH (http://www.bsse.ethz.ch /cbg/software/shorah), respectively. 
All experiments were carried out in triplicates. 
 
Results: 
Using a standard RT-PCR protocol, 25-37% of the sequences were recombinants; no 
differences were observed between RT-RNaseHplus vs. RT-RNaseHplus/high-fidelity enzymes. A 
reduction was achieved by improving the PCR condition. Here, the estimated recombination 
rates were 14-17%. The RT-RNaseHminus enzyme in combination with the improved protocol 
reduced the recombination rates even further to 1.7-2.9%. 
Certain recombinants appear in almost all experiments suggesting hotspots for in vitro 
recombination. None of them has been observed in control experiments in which each virus 
stock was pyrosequenced separately. 
 
Conclusion: 
Our data suggest that not only the PCR but also the step of cDNA synthesis is one possible 
source of in vitro recombinants generated during the procedure of RT-PCR. A RT enzyme 
lacking RNaseH activity reduces the recombination rate maybe due to an enhanced processi-
vity. Artificial recombinants need to be considered in haplotype analyses of HIV-1 variants. 
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Introduction: 
Small noncoding RNAs (sncRNAs) are key players in the regulatory pathway called RNA 
interference. HIV-1 derived sncRNAs are expressed at very low levels in infected cells, 
therefore, a new method, based on a sequence targeted enrichment strategy, was developed in 
our laboratory. SncRNA libraries from in vitro HIV-1 infected primary macrophages and CD4+ T 
cells were generated, which led to 216 unique HIV-1 specific sncRNA clones distributed 
throughout the whole HIV-1 genome, 21 of them in antisense orientation.  
 
Methods: 
The impact of these viral sncRNAs (vsRNAs) on the viral life cycle was assessed by monitoring 
HIV-1 infection in vsRNA transfected primary cells, macrophages and CD4+ T cells. Exemplary 
vsRNAs have been chosen based on their frequencies and molecular characteristics.  
 
Results: 
Individual sense/antisense vsRNA hybrids from the env region, which potentially act like small-
interfering RNAs, showed strong and persistent inhibition of HIV-1 replication of up to 90% in 
macrophages and of up to 75% in primary CD4+ T cells from two different donors. They act in a 
sequence-specific manner, since replication of another virus isolate containing mutations in the 
potential target sites of these sense/antisense vsRNA hybrids could not be inhibited. Tested 
separately as single-stranded vsRNAs, they showed no or little effect on HIV-1 replication in 
primary cells.  
 
Conclusion: 
We have tested several identified vsRNAs for their potential to inhibit virus replication. Although, 
single molecules of single-stranded vsRNAs seem not to have HIV-1 inhibitory potential, hybrids 
of sense and antisense single-stranded vsRNAs show strong inhibition of HIV-1 replication in 
primary macrophages and CD4+ T cells. These potent vsRNAs might play a role as intrinsic 
factors to regulate viral replication. 
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Introduction: 
The pathogenesis of Staphylococcus aureus infective endocarditis (IE) is postulated to involve 
invasion and damage of endothelial cells (ECs). However, the precise relationships between S. 
aureus – EC interactions in vitro and IE virulence and treatment outcomes in vivo are poorly 
defined.  
 
Methods: 
Ten methicillin-resistant S. aureus (MRSA) clinical isolates previously tested for their virulence 
and vancomycin responsiveness in an experimental IE model were assessed in vitro for their 
hemolytic activity, protease production, and capacity to invade and damage ECs.  
 
Results: 
There was a significant positive correlation between the in vitro EC damage caused by these 
MRSA strains and their virulence during experimental IE (in terms of bacterial densities in target 
tissues; P < 0.02). Importantly, higher EC damage was also significantly correlated with poor 
microbiologic response to vancomycin in the IE model (P < 0.001). Interestingly, the extent of 
EC damage was unrelated to a strain’s ability to invade ECs, hemolytic activity and protease 
production, or β-toxin gene transcription. Inactivation of the agr locus in two MRSA strains 
caused ~20% less damage as compared to the corresponding parental strains, indicating that a 
functional agr is required for maximal EC damage induction.   
 
Conclusion: 
MRSA-induced EC damage in vitro is a unique virulence phenotype that is independent of many 
other prototypical MRSA virulence factors, and may be a key biomarker for predicting MRSA 
virulence potential and antibiotic outcomes during endovascular infections.  
 
 
 
 
 
 



29 

1681  
 
C. Zhu1, N. Kräutler1, A. Aguzzi1, P. Pelczar2, B. Li1, R. Moos1 

 
PrPC expression restricted to FDCs is not sufficient for peripheral prion replication 
 
Institute of Neuropathology, University Hospital of Zurich, CH-8091 Zurich, Switzerland1, 
Institute of Laboratory Animal Science, University of Zurich, Zurich2 

 
Introduction: 
Prion diseases or transmissible spongiform encephalopathies (TSEs), are a group of fatal 
neurodegenerative disorders affecting both human and animals. Prion diseases are characte-
rized by deposition of PrPSc, a misfolded isoform of host cellular prion protein (PrPC), in central 
nervous system (CNS) and secondary lymphoid organs (SLOs) such as spleen, lymph nodes, 
Peyer’s Patches.  
FDCs are usually considered to be the main sites accumulating prions. Prion replication in 
lymphoid organs depends on PrPC-expressing FDCs when inoculated with ME7 prion strain. 
However, TNF receptor 1 knockout (TNFR1-/-) mice which lack mature FDCs are fully suscep-
tible to peripheral prion infection and develop high prion titers in lymph nodes. Furthermore, 
inflammatory granulomas which lack FDCs can also replicate prions in a lymphotoxin-depen-
dent manner. These results indicate cells other than FDCs are able to replicate prions extra-
neurally. Because FDCs can capture and retain immune complexes for long periods, and 
because the total splenic prion content is rarely larger than the original inoculum, it is still 
unclear whether FDCs replicate or merely accumulate prions. 
 
Methods: 
To investigate the role of PrP-expressing FDCs in prion peripheral replication, we took advan-
tage of a FDC specific marker, milk fat globule EGF factor 8 (Mfge8), used a bacterial artificial 
chromosome (BAC) containing Mfge8 promoter to drive prion protein expression. We establi-
shed transgenic mice Mfge8-Prnp, expressing prion protein exclusively on FDCs in SLOs, and 
analysed the capability of PrPC-expressing FDCs for prions replication (RML prion strain). 
 
Results: 
Transgenic mice Mfge8-Prnp expressing PrPC specifically on FDCs were established. The 
highest line express PrPC in spleen at about 25% of wild type mice.They were then inoculated 
with RML prions intraperitoneally (i.p). At 60 days post inoculation (dpi) and 120dpi, spleens and 
mesenteric lymph nodes (mLNs) were dissected and analysed by biochemical and histological 
analysis. All results showed there was no PrPSc deposition in spleens and mLNs, indicating 
prions have not been replicated in the secondary lymphoid organs in these mice. 
 
Conclusion: 
Out results suggest that PrPC expressed by FDCs alone is not sufficient for peripheral prion 
replication. So we hypothesize that FDCs are not able to replicate prions but just trap prions 
from other prion-replicating cells, or FDCs need to cooperate with other PrPC-expressing cells 
to complete prion replication. Last but not least possibility could also be that the expression 
level of PrPC in spleen of Mfge8-Prnp mice is not high enough, therefore the prion clearance 
rate is faster than the replication rate, which lead the failure of detection of PrPSc in these mice. 
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Introduction: 
Mfge8 (milk fat globule epidermal growth factor 8) is secreted by follicular dendritic cells in 
secondary lymphoid organs, and some phagocytic and nonhematopoietic cells. In the central 
nervous system, Mfge8 is primarily expressed by Bergman glia (a specialized type of astro-
cytes) at a low lever about 1% of that in spleen in mRNA level. 
One of the main functions of Mfge8 is mediating the engulfment of apoptotic bodies by 
phagocytes. Mfge8-/- mice in the genetic context of 129Sv strain showed accelerated prion 
pathogenesis after RML i.c. and i.p. inoculation than Mfge8+/+ mice. Increased PrPSc accumu-
lation in brains of terminally scrapie-sick Mfge8-/- mice was independent of any indirect effects 
caused by Mfge8 deficiency in extra neural compartments. These results suggest that 
engulfment of PrPSc and/or apoptotic bodies by microglia might be an important pathway of 
prion clearance controlled by astrocyte-borne Mfge8.  
 
Methods: 
To further investigate the role of Mfge8 in prion clearance in brain, we planed to use a strong 
and specific promoter to enhance Mfge8 expression in the astrocytes of mouse brain. Use the 
highest Mfge8 expresstion line for prion infection to see if it can prolong the incubation time and 
ameliorate the pathogenesis. Besides, we also planed to cross GFAP- Mfge8 transgenic mice to 
129Sv to get different background for the prion clearance research.  
 
Results: 
Transgenic mice GFAP-Mfge8 expressing Mfge8 specifically in astrocytes were established. We 
have obtained a transmitter expressing Mfge8 in brain about 7 times of wide type mice. Other 
founders are in breeding and will be analyzed soon. 
 
Conclusion: 
We established a new mouse model with a high specific Mfge8 expression in brain for prion 
clearance research. After prion i.c. inoculation, increased PrPSc singles will activate resting 
microglia in brain to increase more activated microglia working for apoptosis, at the same time, 
much more Mfge8 proteins are expressed by astrocytes to bind PrPSc and microglia for PrPSc 
clearance. Therefore, GFAP-Mfge8 mouse will be a very interesting and promising model for 
analyzing prion clearance mechanism. 
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Introduction: 
It has been shown that the introduction of oligonucleotide array comparative genomic hybridi-
zation (array-CGH) in cytogenetic diagnostics also allows the identification of mosaic aberra-
tions. The detection sensitivity was reported to correlate with the aberration size and was as low 
as 7%.  
 
Methods: 
We now used a very high resolution array (Affymetrix Cytogenetics 2.7) to molecular karyotype 
73 intellectually disabled patients, according to the manufacturer’s protocol. Analysis of the raw 
data was performed using the ChAS software.  
 
Results: 
In 4/73 (5.5%) patients, the software indicated a mosaicism. The first one for chromosome 18 of 
21 Mb, with a copy number variant of 1.7, indicating a deletion mosaicism. The second and the 
third one for chromosomes X and 3, of 18 Mb and 19 Mb, respectively. The copy number level 
was for both 2.3, pointing to a trisomy mosaicism. In the last case, a trisomy 14 in mosaic form 
was detected, with a copy number level of 2.4. Importantly, this finding matched, perfectly the 
phenotype, which reflected the mosaicism on the skin. Despite the size of this aneuplody, it had 
gone unrecognized with classical karyotyping due to the low mosaic rate and possibly due to 
selection that might occur during culturing the lymphocytes. For the first three cases, we per-
formed a fluorescence-in-situ-hybridization (FISH) with newly designed FISH probes and were 
able to confirm the mosaic aneuploidy. The abnormality was detected in 4/26 (15%), 1/31 (3%) 
and 6/41(15%) metaphases, respectively. 
 
 
 
 



32 

1684  
 
B. Segarane1, J. Falsig1, P. Schwarz1, T. Sonati1, A. Aguzzi1 

 
Prions Induce Caspase-Independent Apoptosis via PARP activation 
 
Institute of Neuropathology, University Hospital of Zurich, CH-8091 Zurich, Switzerland1 

 
Introduction: 
PARP (poly ADP-ribose polymerase) is a DNA repair enzyme that regulates the repair of double 
strand breaks by synthesizing complex polymer chains of ADP-ribose (PAR). Upon excessive 
DNA damage induced by toxic stimuli, such as intracellular ROS production or ionizing 
radiation, PARP becomes overly active leading to the accumulation of PAR in the nucleus1. 
Under such conditions it is speculated that PAR translocates into the cytoplasm where it 
mediates the release of an oxido-reductase, AIF (apoptosis inducing factors), from mitochon-
drial inner membranes. Once released from the mitochondria, AIF translocates into the nucleus 
where it causes DNA fragmentation of 50kb, chromatin condensation, and accumulation of 
condensed chromatin around the periphery of the nuclear envelope. 
 
Methods: 
To study prion-mediated neurotoxicity we have established two ex vivo models in long-term 
organotypic brain slice cultures: 1) Cultures are infected with mouse brain extracts containing 
pathogenic prion (PrPSc) (RML extracts); 2) Cultures are exposed to a toxic anti-PrP antibody, 
POM1, which targets non-pathogenic, cellular prion proteins (PrPC). To study PrPSc or anti-PrPC 
antibody mediated toxicity we utilize cerebellar organotypic slice cultures prepared from mice 
genetically modified to overexpress PrPC by 6-7 times (tga20 mice)2,3. 
 
Results: 
Unpublished data from our lab shows that the cell death mediated by PrPSc is caspase-
independent, but is regulated by calpains and increased intracellular ROS. From transmission 
electron microscopy studies of cerebellar organotypic slice cultures exposed to POM1, 
morphological changes similar to that of caspase-independent apoptosis involving PARP and 
AIF were observed4. Anti-PrP treated slices show increased PARP activation and AIF trans-
location, suggesting an involvement of PARP1 in PrP-mediated cell death. 
Based on these findings we are currently investigating the involvement of PARP in prion-
mediated neurodegeneration using pharmacological based studies in cerebellar organotypic 
slices exposed to either RML or POM1. Anti-PrP antibody treated slices were chronically treated 
with a PARP-1 inhibitor, DPQ (100uM) and analyzed for toxicity. POM1-induced toxicity was 
blocked by DPQ, showing a neuroprotective effect of PARP inhibition. 
 
Conclusion: 
Our preliminary results strongly suggest that PrP-mediated neurotoxicity leads to PARP 
activation and intracellular PAR accumulation. Furthermore, PrP-mediated neurotoxicity is 
abrogated upon pharmacological inhibition of PARP-1. These findings strengthen our hypo-
thesis that prions induce caspase-independent apoptosis via PARP activation. 
We are currently investigating a potential link between PARP dependent cell death and calpain 
activity and elevated intracellular ROS. To validate our ex vivo results we are initiating in vivo 
mouse studies, and further ex vivo studies using AIF-deficient, and PARP knock-out mice. 
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Introduction: 
Though recent measurements revealed complex spatial motions of the stapes and there exist 
clinical evidences showing that other components of the complex motion contribute to hearing, 
only a translational component (piston-like component) of the stapes motion has been consi-
dered as being the effective stimulus for cochlea activation and thus the sensation of hearing. 
Our previous study (Huber et al. 2008) qualitatively showed that rotational components around 
the long and short axes of the footplate (rocking-like components) lead to cochlear activation as 
well. In this study, contribution of the piston-like and rocking-like components of the stapes 
motion to cochlea activation was quantitatively investigated with measurements in live guinea 
pigs and a related mathematical description.  
 
Methods: 
The stapes in anesthetized guinea pigs was isolated from the malleus-incus complex, and was 
stimulated by a three-axis piezoelectric actuator to get desired motions of the stapes. With the 
intensity and mode of the stapes motion controlled by the mechanical stimulation, the stapes 
motion was measured three-dimensionally by a laser Doppler interferometry (LDI) system and 
compound action potential (CAP) of the cochlea were measured simultaneously. The measured 
values were used to fit a hypothesis of the CAP as a linear combination of the logarithms of the 
piston-like and rocking-like components.  
 
Results: 
Both the piston-like and rocking-like components activated cochlear responses when they 
exceed certain thresholds. These thresholds as well as the relation between CAP and intensity 
of the motion component were different for piston-like and rocking-like components. The 
threshold was found to be higher and the sensitivity was lower for the rocking-like component 
than the corresponding values for the piston-like component. 
 
Conclusion: 
The influence of the rocking-like component on cochlea activation was secondary in cases of 
piston-dominant motions of the stapes although it may become significant for low amplitudes of 
the piston-like component. 
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Introduction: 
Array-based comparative genomic hybridization (aCGH) has demonstrated to be a valuable tool 
in the diagnostics of patients with intellectual disability (ID) and multiple congenital abnormalities 
(MCAs) due to the high-resolution pangenomic coverage. Diagnostic yield of aCGH depends on 
the number of array markers and signal to noise ratio of the respective array type. Higher 
number of markers can increase the resolution for detecting small copy number variants 
(CNVs). However, detecting higher number of small CNVs may decrease the ratio of clinically 
significant CNVs to polymorphisms and optimized CNV assays may limit SNP genotyping. 
Affymetrix® Genome-Wide Human SNP Array 6.0 is widely used to perform high-resolution 
CNV profiling and to obtain SNP genotyping data for homozygosity mapping, linkage analysis 
and association studies. On the other hand, Affymetrix® Cytogenetics 2.7 Array is technically 
optimized for CNV detection with even higher resolution and is still capable to detect stretches 
of homozygosity. To investigate if the 2.7 array optimized for CNV detection indeed reveals 
more clinically significant CNVs, we compared CNV results of the two array types in patients 
with ID and/or MCA. 
 
Methods: 
CNV results of the 2.7 array and the 6.0 array were compared in 27 patients with ID and/or 
MCA. The data set of each patient sample was evaluated with Affymetrix® Chromosome 
Analysis Suite (ChAS v1.0.1) in comparison with 670 controls in the 6.0 array and 820 controls 
in the 2.7 array. Customized multiplex ligation-dependent probe amplification (MLPA) was used 
as the second method to confirm the selected aberrations and to determine the pattern of 
inheritance. FISH studies were applied for detecting mosaicism. 
 
Results: 
We could identify 3 clinically relevant CNVs of small size (5 and 17 kbp) or low mosaicism (34 
Mb marker chromosome) with the 2.7 array which could not be picked up with the 6.0 array. 2 
out of the 3 aberrations deleted 1-2 exons of known disease genes compatible with the 
phenotype of the patients and were confirmed as de novo with MLPA. Furthermore, a large 
duplication of 34 Mb in mosaic form was detected by the 2.7 array which could not be shown in 
the 6.0 array. FISH studies confirmed the presence of an additional marker chromosome. The 
optimized design of the 2.7 array by removing commonly false positive or highly variable 
markers and increasing the markers in critical sites has reduced the number of non-significant 
results considerably (mean: 44.9 in 2.7 array vs. 231 in 6.0 array without any filter) and 
simplifies the analysis. In our comparison, no relevant aberration detected with the 6.0 array 
was missed in the 2.7 array. 
 
Conclusion: 
Our results with at least 11% (3/27) of clinically significant small CNVs or mosaicism missed by 
the 6.0 array demonstrate the higher diagnostic value of the 2.7 array optimized for CNV 
detection. Reduced number of non-significant CNVs in the 2.7 array simplifies the analysis and 
enables us to look at the aberrations more precisely. Since SNP genotyping is not possible with 
the 2.7 array, we are evaluating a recently launched Affymetrix® cytoscan array system which 
aims to combine optimized CNV detection and SNP genotyping together. 
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Introduction: 
There is a clinical need for bone grafts in order to treat bone defects after fracture, osteoporosis 
or after operation of malignant bone tumors. A desirable and useful bone graft has a long 
implant life with complete tissue integration and similar mechanical properties compared to 
natural bone. However, up to date, available bone grafts are very limited with respect to size 
and appropriate 3D architecture, so that healthy bone has to be removed and used as autograft 
in bone reconstruction, which has the disadvantage of donor site morbidity and limited avail-
ability. 
 
Methods: 
Tissue engineering of bone grafts was addressed in a critical size model on the chick chorio-
allantoic membrane model (CAM assay), using DegraPol® (DP) foam as scaffold material. The 
scaffolds were seeded with cultures of human osteoblasts (OB) and human endothelial cells 
(EC), respectively, or with a co-culture of the two cell types (control: no cells). In vitro samples 
(7 days cultivation) and ex vivo CAM samples at incubation day 15 (ID 15) were analyzed by 
high field magnetic resonance imaging (MRI) and histology. 
 
Results: 
The co-culture system performed best with respect to perfusion, as assessed by contrast-
enhanced MRI using Gd-DTPA. The scaffold seeded by the co-culture supported an increased 
vascular ingrowth, which was confirmed by histological analysis. 
 
Conclusion: 
DP foam is a suitable scaffold for bone tissue engineering and the MRI technique allows for 
non-destructive and quantitative assessment of perfusion capability during early stages of bone 
forming constructs. 
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Introduction: 
Nanocomposites such as poly-lactic-co-glycolic acid/ amorphous nano-calcium phosphate 
(PLGA/a-CaP) offer an exciting approach to combine the advantages of a biocompatible and 
degradable polymer and a mineral component in order to optimize the physical and biological 
properties of a scaffold material aimed at bone reconstruction. Natural bone primarily consists of 
a nano-structured composite of hydroxyapatite and collagen. Artificial graft materials have been 
synthesized to mimic bone matrix, ranging from different pure calcium phosphate compounds, 
biphasic calcium phosphate, -TCP ceramics to combinations of organic and inorganic compo-
nents such as PLGA/ nano-hydroxyapatite, PLGA/-TCP, collagen/ nano-hydroxyapatite or pure 
organic polymers, for example DegraPol® or PLGA. 
 
Methods: 
We tested the in vitro and in vivo (CAM assay) behaviour of an electrospun nanocomposite 
based on poly-lactic-co-glycolic acid and amorphous calcium phosphate nanoparticles (PLGA/a-
CaP) seeded with human Adipose-Derived Stem Cells (ASC) compared to neat PLGA. Tissue 
engineered constructs were analysed on a histomorphometric basis.  
 
Results: 
Major findings were that cell attachment, three-dimensional ingrowth and proliferation were very 
good on both materials. Cell morphology changed from a spindle-shaped fibroblast-like form to 
a more roundish type when ASC were seeded on PLGA, while ASC cells retained their morphol-
ogy on PLGA/a-CaP. Moreover, electrospun PLGA/a-CaP scaffold architecture is suitable for a 
rapid and homogenous vascularisation confirmed by a complete penetration by avian vessels 
from the chick chorioallantoic membrane (CAM) within one week. 
 
Conclusion: 
We found that the combination of an electrospun PLGA/a-CaP nanocomposite with human ASC 
is suitable for tissue engineering of bone constructs because cells attach and proliferate very 
well on this scaffold material. Moreover, the electrospun PLGA/a-CaP nanocomposite has an 
excellent architecture with respect to vessel ingrowth as shown by a full and homogenous 
vascularisation of an ~ 800 µm thick material layer within 1 week on the CAM assay. 
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Introduction: 
In tendon rupture repair, there are still open problems up-to-date: adhesion and rupture in the 
early healing phase with a reoperation rate of 7 – 15 % leading to increased work disability and 
costs. On the one hand side, the repaired tendons should have high primary repair strength for 
early active post-operative motion, and on the other hand side, the repair site should be flat in 
order to allow the tendon to glide smoothly in the tendon sheath. 
 
Methods: 
We developed a potential carrier system of an electrospun DegraPol® tube which was tightly 
implanted around a transected and conventionally sutured rabbit Achilles tendon. Twelve weeks 
post operation, the regenerated tendon tissue was analysed histomorphometrically. 
 
Results: 
An in-depth histological analysis showed that the tenocyte density, the tenocyte morphology 
and number of inflammation zones were statistically equivalent whether DegraPol® tube was 
implanted or not. Only the collagen fibres were slightly less parallel oriented in the DegraPol® 
tube treated case. Comparison of rabbits that were operated on both hind legs with rabbits that 
were operated on only one hind leg showed that there were significantly more inflammation 
zones in the 2-leg case compared to the 1-leg case, while the implantation of a DegraPol® tube 
had no such adverse effects.  
 
Conclusion: 
DegraPol® tubes can be used as a carrier system for growth factors, cytokines or stem cells in 
order to accelerate the healing process of tendon tissue. 
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Introduction: 
Mutations within the gene locus encoding protein tyrosine phosphatase non-receptor type 22 
(PTPN22) have been associated with inflammatory bowel disease (IBD). While a loss-of-
function variant seems to protect from disease, the gain-of-function variant seems to promote 
disease onset. In IBD, altered activity of signal transducers and activators of transcription 
(STAT) and mitogen-activated protein kinases (MAPK) as well as altered secretion levels of pro-
inflammatory cytokines have been demonstrated. The aim of this study was to investigate how 
loss of PTPN22 function could protect from chronic inflammatory conditions in the intestine.  
 
Methods: 
Protein analysis was performed by Western blotting, mRNA levels were measured by real-time 
PCR and cytokine release by ELISA. PTPN22 knock-down was induced by siRNA. Human 
THP-1 monocytes were used for all studies. 
 
Results: 
Stimulation of THP-1 cells with Interferon (IFN)-� (100ng/ml) increased PTPN22 mRNA (n=3, 
p<0.01) and protein level (n=3, p<0.001) and induced phosphorylation of p38-MAPK as well as 
of STAT1 and STAT3 (n=3, p<0.05 each). Knock-down of PTPN22 by siRNA prevented the 
IFN--induced phosphorylation of STAT1 and STAT3 (n=3, p<0.05 each), while p38 phospho-
rylation was further elevated (n=3, p<0.05). 
On a functional level, IFN- treatment elevated mRNA levels of intercellular adhesion molecule 1 
(ICAM-1), nucleotide-binding oligomerization domain 2 (NOD2), interleukin (IL)-6 (p<0.05, n=3 
each) and T-box transcription factor expressed in T cells (T-bet, p<0.01, n=5), but decreased 
transforming growth factor (TGF)  mRNA (p<0.05, n=5).  
The increase in ICAM-1 and NOD2 mRNA was abrogated by PTPN22 knock-down, while the 
increase in IL-6 mRNA was further potentiated (p<0.01, n=3 each). T-bet mRNA levels were 
decreased and TGF mRNA levels were elevated in PTPN22 knock-down cells (n=4, p<0.05 
each).  
IFN- also induced secretion of monocyte chemoattractant protein 1 (MCP-1), IL-8 and IL-6 
(p<0.05, n=3 each). PTPN22 knock-down reduced the secretion of MCP-1 and IL-8 (p<0.05), 
while the secretion of IL-6 was elevated (p<0.01, n=3 each). 
 
Conclusion: 
Our data show that PTPN22 expression is induced by IFN- and modulates IFN- related STAT 
and MAPK signaling. We show that loss of PTPN22 leads to reduced STAT phosphorylation as 
well as to reduced STAT-dependent expression of ICAM-1, NOD2 and T-bet and secretion of 
MCP-1 and IL-8. Taken together, our findings demonstrate that PTPN22 modulates inflamma-
tion-induced signaling and suggests how functional mutations in the PTPN22 gene might contri-
bute to protection from Inflammatory Bowel Disease. 
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Introduction: 
Hypoxia inflicts a broad spectrum of effects on the cellular, organ and systemic levels. In the 
intestine, hypoxic conditions affect different processes including absorption, metabolism and 
inflammatory reactions. The aim of this project was to evaluate the influence of hypoxia in high 
altitudes on the expression levels of solute carrier transporters in human intestine. 
 
Methods: 
Duodenal biopsies obtained from human subjects (n=28) exposed to high altitude hypoxia 
(Capanna Margheritta 4554 MASL) over period of 4 days were analyzed for mRNA by 
quantitative RT-PCR. Results were compared to the biopsies taken at 400 MASL (University 
Hospital Zurich) prior to the exposure to high altitude hypoxia. To verify the findings in in vitro 
system, Caco2 and T84 intestinal epithelial cell lines were incubated in hypoxic chambers in 
either 0.2% or 1% of oxygen concentration for different time points and harvested for RNA 
isolation. 
 
Results: 
Human duodenal biopsies isolated from individuals subjected for 2 days to high altitude hypoxia 
expressed significantly lower levels of nucleoside transporters CNT1 (p<0.0001) and CNT2 
(p=0.0037), but not ENT2. mRNA expression levels of organic cation transporting 
polypeptide(OCTN)  2, peptide transporter 1 (PEPT1), serotonin transporter (SERT) and organic 
anion-transporting polypeptide 2B1 (OATP2B1) were significantly lower in hypoxic duodenum 
(p=0.02; p=0.001; p=0.01 and p=0.02, respectively). Paired analysis of the samples collected 
after 4 days of hypoxia showed that the mRNA levels of CNT1 further decreased, while the 
mRNA expression of CNT2, OATP2B1and SERT remained at the same level. mRNA levels of 
OCTN2, PEPT1, and ENT2 returned to normal levels on the 4th day at high altitude, indicating 
the involvement of adaptive mechanisms in the transcriptional control of these transporters. 
These changes were accompanied by a minor increase of glucose transporter 1 (GLUT1) 
mRNA. In addition we detected a decrease in both TNF (p=0.01) and ICAM (p=0.02) mRNAs 
and an increase in IL-8 (p=0.09) mRNA levels. In both Caco2 and T84 intestinal epithelial cells 
cultivated in hypoxic chambers we observed a time-dependent decrease of CNT1, OATP2B1 
and SERT mRNAs, whereas the levels of OCTN1 remained unchanged. The decreased mRNA 
expression levels of SERT, ENT2, OCTN2, OCTN2B1 and CNT1 were already detected 2 hours 
after induction of hypoxia, suggesting early and specific transcriptional repression of these 
target genes triggered by oxygen depravation. 
 
Conclusion: 
Oxygen depravation triggers the repression of transcription of SLC transporters’ genes. This 
can have consequences for intestinal absorption, and can provide clues about the 
transcriptional regulation of these transporters, which is perturbed in IBD intestine. 
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Introduction: 
Imaging-guided lumbar nerve root injections (NRIs) of anesthetic plus cortiocsteroids are a well 
established treatment for patients with low back pain due to disc herniations. Spinal manipula-
tive therapy (SMT) as a treatment for these same patients remains controversial with minimal 
research evidence. The purpose of this study is to compare these two treatments in a compara-
tive effectiveness observational study in two matched cohorts. 
 
Methods: 
Eighty patients with MRI confirmed symptomatic lumbar disc herniations were included. Forty 
NRI patients were age and gender matched with 40 patients treated with SMT. Prior to treat-
ment (baseline) all patients indicated their current level of pain on the numerical rating scale 
(NRS). One month after the NRI or SMT treatment, follow-up data were collected via telephone 
interviews by anonymous research assistants. Current NRS pain levels were recorded and the 
overall improvement assessed using the Patient Global Impression of Change (PGIC) scale. 
Patients reporting ‚much better’ or ‚better’ were considered ‚improved’. Those reporting ‚slightly 
better’, ‚no change’, ‚slightly worse’, ‚worse’, or ‚much worse’ were ‚not improved’. ‚Slightly 
worse’, ‚worse’ and ‚much worse’ were all considered as ‚worse’.  
 
Results: 
A higher proportion of the SMT patients were in the acute category (59.0% vs. 41.9%). This did 
not reach statistical significance. In the SMT group 74.4% were ‚improved’ compared to 65% in 
the NRI group. ‚Worsening’ was reported by 7.5% (3) of the NRI patients and 2.5% (1) of the 
SMT patients. These results were significantly different. Acute and chronic patients in both 
treatment groups had significantly reduced NRS scores at 1 month. This was not significantly 
different between the two groups. In the SMT group acute patients were significantly more likely 
to report ‚improvement’ at 1 month compared to the chronic patients (100% vs. 77%). No diffe-
rence in the NRI group comparing acute with chronic patients was found. The average cost for 
treatment with SMT was CHF 541.80 and for NRI patients it was CHF 697.00. 
 
Conclusion: 
Most patients suffering from MRI confirmed lumbar disc herniation(s) treated with SMT or NRIs 
report significant improvement in pain and functioning at 1 month follow-up. The outcomes are 
better than the reported natural history of this condition.  Although SMT patients report better 
outcomes than NRI patients, this may be because more SMT patients were acute. Comparing 
only the direct costs of treatment finds that SMT appears to be slightly more cost effective.  



41 

1693  
 
G. Korner1, HM. Viecelli1, B. Thöny1 

 
Viral based versus non-viral based gene therapy to correct PKU in Pahenu2 mice by 
targeting skeletal muscle  
 
Children's University Hospital, Department of Pediatrics, Steinwiesstrasse 75, CH-8032 Zürich1 

 
Introduction: 
The goal of this project is to develop a safe, effective gene therapy using adeno-associated viral 
(AAV) vectors and/or a non-viral/minicircle gene transfer method to target peripheral organs 
such as skeletal muscle to treat systemic hyperphenylalaninemia or phenylketonuria (PKU). 
PKU due to hepatic phenylalanine hydroxylase (PAH) deficiency causes hyperphenylalaninemia 
concomitant with lowered brain neurotransmitters in the central nervous system (CNS), which, 
when untreated, leads to irreversible mental retardation. Tetrahydrobiopterin (BH4) is the 
essential cofactor of PAH and needs to be synthesized de novo from guanosine triphosphate 
(GTP) by three enzymes: GTP cyclohydrolase I (GTPCH), 6-pyruvoyltetrahydropterin synthase 
(PTPS) and sepiapterin reductase (SR). We have shown complete correction of PKU in our 
PKU  Pahenu2 mouse model system by AAV2 serotype 1-mediated intramuscular expression of a 
complete phenylalanine hydroxylating system, which required the coordinate expression of the 
three genes PAH-GTPCH-PTPS in skeletal muscle (because of the natural abundance of BH4 in 
muscle). Nevertheless, AAV can trigger immunogenicity, inflammatory response, and severe 
malignancy and eventually complete shutdown of transgene expression in humans. Therefore, 
we want to investigate the potential for such a triple-cistronic gene transfer using naked-
DNA/minicircle vectors to target skeletal muscle of Pahenu2 mice. To assess the required 
expression level and extension of distribution of PAH in muscle for therapeutic efficacy in vivo, 
our published therapeutic setting with the AAV2/1-vector will be repeated by using luciferase co-
expressed downstream of PAH transgene and in vivo imaging (IVIS). For non-viral gene 
delivery, minicircle vectors in combination with hydrodynamic limb vein injection will be applied.  
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Introduction: 
Septic shock is a major cause of death in intensive care patients. Macrophages are key players 
in systemic inflammation due to their ability to release and respond to an array of inflammatory 
mediators. However, targets for specific therapeutic intervention in septic shock are still scant. 
Recently, we reported TLR-dependent induction of Wnt5A being critically involved in the induc-
tion and maintenance of macrophage inflammation as a target for anti-inflammatory interven-
tion. Inflammatory Wnt5A signalling in macrophages is mediated by the 7-span transmembrane 
receptor Frizzled-5 (Fzd-5) and calmodulin dependent kinase II (CaMKII) activation. The goal of 
our ongoing studies is to define the factors involved besides or downstream of CaMKII. In the 
present study we investigate the Wnt5A/Fzd-5 interaction in inflammatory macrophage Wnt5A 
signalling. 
 
Methods: 
In a first series of experiments the inflammatory Wnt5A signalling system was validated in 
human blood monocyte derived macrophages. Purified macrophages were stimulated with 200 
ng/mL rec Wnt5A (R&D systems) for 4, 8 and 12 and hours and the established inflammatory 
markers IL-1b, MCP-1, IL-6 or IL8 were analysed by qPCR. In a second series, macrophages 
cultivated on glass chamber slides were stimulated with recombinant Wnt5A for different times 
(60 min, 30 min, and 10 min) in absence or presence of 25 µM monensin (Invitrogen). 
Immunofluorescence staining of the preparation was achieved for Wnt5A, Fzd-5 and DAPI 
using antibodies of R&D systems and Invitrogen. 
 
Results: 
First line analyses of RNA expression affirmed Wnt5A as a pro-inflammatory signalling 
molecule. Especially after four hours stimulation with recombinant Wnt5A the established 
inflammatory markers IL-1b, MCP-1, IL-6 and IL8 were highly induced. Immunofluorescence 
staining of cells stimulated with Wnt5A for 10 min shows that Wnt5A and Frzd-5 receptor are co-
localized. In non-treated cells this co-localization is lacking. This co-localization of both proteins 
illustrates the binding of Wnt5A to the Fzd-5 receptor. In absences of monensin this complex is 
translocated after 30 min into the cell (early endosomes) and enriched in the perinuclear region 
after 60min (late endosomes). In presence of monensin the complex of Wnt5A and Fzd-5 
remains on the surface after 30min or is dissolved after 60 min.  
 
Conclusion: 
Wnt5A is not just another inflammatory macrophage activator but also one of the key 
macrophage-derived effector molecules that trigger autocrine or paracrine inflammatory 
signalling. Here we show for the first time the formation and endocytosis of a complex of Wnt5A 
and its receptor Fzd-5 in the inflammatory Wnt5A signalling in human macrophages. Recently, 
the formation of endocytotic complexes of Wnt3A/Fdz receptor involving additional cytoplasmic 
proteins such as axin and GSK3 was described (Taelman et.al, Cell, 2010 December), 
indicating signalosome-like functions in canonical Wnt signalling. Our findings presented herein 
imply further investigation of the composition and function of the endocytotic complexes as 
probable signalosomes in inflammatory Wnt5A signalling in human macrophages.  
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Introduction: 
Goldmann applanation tonometry (GAT) is still the gold standard of intraocular pressure (IOP) 
measurement. Perkins™ (Haag-Streit AG, Koeniz, Switzerland) is a portable device that uses 
the same technique as the slit lamp mounted GAT. Rebound tonometry is a technique that 
measures IOP by accelerating a small probe against the cornea. The rebound speed is detec-
ted and converted into IOP. No local anaesthesia is needed. The newest device, Icare Pro™ 
(Tiolat Oy, Helsinki, Finnland), is able to measure IOP in sitting and supine position. In this 
preliminary study we investigated whether both devices measure the same IOP value. 
 
Methods: 
IOP was measured with Icare Pro™ tonometer followed by Perkins™ tonometry in 28 eyes of 
14 healthy volunteers in lying position. The Icare Pro™ automatically averages 6 consecutive 
measurements. The mean IOP out of three Perkins™ tonometer readings was also calculated. 
 
Results: 
Mean IOP measured in lying position by Icare Pro™ was 17.81±0.75mmHg (95%-CI 16.30 – 
19.33) and 18.76±0.99mmHg (95%-CI 16.75 – 20.77) with Perkins™ tonometer, respectively. 
 
Conclusion: 
IOP in lying position could quickly be measured with both devices. IOP measured by Icare 
Pro™ is a more comfortable for the patient compared to Perkins™ tonometry because no local 
anaesthesia is needed. This could be an advantage especially in examinations of children. Our 
results show that with the Perkins™ tonometer the IOP is measured approximately 0.95mmHg 
higher compared to Icare Pro™ tonometer. If therapeutical decisions depend on intraocular 
pressure it is important to consider this difference between the two devices. 
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Introduction: 
Radiotherapy is an important treatment for cancer. The main mode of action is thought to be  
the irreversible damage to tumor cell DNA, but there is evidence that irradiation mobilizes 
tumor-specific immunity and recent studies showed that the efficacy of high-dose radiotherapy 
depends on the presence of CD8+ T cells.  
 
Methods: 
To examine role of adaptive immunity in efficacy of RT, C57BL/6 mice bearing B16gp melano-
ma tumors were locally irradiated with single dose of 10 Gy when tumors were 9-12mm2 in size. 
Various immune cells depletion were made to examine role of specific cell type in anti-tumor 
immunity. Tumor sizes were measured on every second day after the irradiation. Tumor 
infiltrating leukocytes (TILs) were measured using FACS. 
 
Results: 
We show here that the efficacy of radiotherapy given as a single, high dose (10 Gy) crucially 
depends on dendritic cells and CD8+ T cells, whereas CD4+ T cells or macrophages are 
dispensable. We show that local high-dose irradiation results in activation of tumor-associated 
dendritic cells that in turn support tumor-specific effector CD8+ T cells, thus identifying the 
mechanism that underlies radiotherapy-induced mobilization of tumor-specific immunity.  
 
Conclusion: 
We propose that – in the absence of irradiation – the activation status of dendritic cells rather 
than the amount of tumor-derived antigen is the bottleneck, which precludes efficient anti-tumor 
immunity.   
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Introduction: 
PASCAL™ Dynamic Contour Tonometer (DCT) has proven its accuracy and has therefore be-
come a valuable diagnostic tool. The intraocular pressure (IOP) measured by DCT is less influ-
enced by corneal biomechanical parameters, e.g. central corneal thickness, than Goldmann-
Applanation-Tonometry. Commercially only a slit lamp mounted DCT is available, a hand held-
DCT (hh-DCT) is only available as a prototype. In some cases, patients could only be examined 
in lying position. In this study we investigated the prototype of a hh-DCT and compared IOP-
measurements in sitting and supine position. 
 
Methods: 
IOP was measured with PASCAL™ hand held-DCT in 28 eyes of 14 healthy volunteers. First 
the IOP was measured three times in sitting position. After lying down for 10min, the IOP was 
measured again three times in supine position. Bias for repeatability and 95%-limits of agree-
ment for measurement 1 and 3 out of three IOP measurements in sitting and supine position 
were evaluated by means of Bland-Altman analysis. Bland-Altman plots were created using 
MedCalc™ (MedCalc Software 11.5.1, Mariakerke, Belgium). 
 
Results: 
Mean age was 46.3±15.9years. IOP was 15.5 ± 2.1mmHg in sitting and 19.6 ± 1.8mmHg in 
lying position, respectively (p<0.001). Bland-Altman analysis shows good repeatability of 
remeasurement between the first and the last of three IOP measurements in sitting (Fig. 1:   
bias +0.2mmHg, 95% limits of agreement -3.4 – 3.7mmHg) as well as in supine (Fig. 2: bias -
0.1mmHg, 95% limits of agreement -3.1 – 2.9mmHg) position. 
 
Conclusion: 
Our results indicate that with the PASCAL™ hand held-Dynamic Contour Tonometer the IOP is 
higher in supine compared to sitting position. This is important because sometimes it is impos-
sible to use a slit lamp mounted DCT device. In those cases, one has to pay regard to the point 
that IOP on average is measured approximately 4.4mmHg higher in supine compared to sitting 
position of a patient. Bland-Altman-Analysis shows good agreement between repeated IOP 
measurement in sitting as well as in supine position, thus indicating good reproducibility of the 
device. 
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Introduction: 
Microinjection of DNA constructs into the pronuclei of fertilized mouse oocytes typically results 
in random transgene integration at a single genomic locus. The resulting transgenic founders 
can be used to establish new hemizygous transgenic mouse lines. However, practical and 
experimental reasons often require that such lines be bred to homozygosity. Transgene 
zygosity can be determined by breeding assays which are expensive and time-consuming, by 
quantitative Southern blotting which is labor-intensive, or by quantitative PCR (qPCR) which 
suffers from poor reliability. Here, we describe a zygosity assessment procedure based on 
fluorescent in situ hybridization (zyFISH).  
 
Methods: 
The zyFISH protocol entails the isolation of peripheral blood leukocyte nuclei from mice. Trans-
genic loci are then identified by FISH with self-made fluorescent probes and the concomitant of 
assignment of homozygosity is achieved with a concise and unbiased scoring system. 
 
Results: 
ZyFISH zygosity results in three transgenic mouse lines were compared to zygosity results 
obtained by the conventional breeding assay. This direct comparison showed that zyFISH 
results were 100% in accordance with breeding assay results. Additionally, we could show that 
our scoring system is robust toward inter-observer bias. Further, we have assessed cost-
effectiveness in comparison with conventional breeding assay. Finally, by screening multiple 
transgenic lines created with the same vector, we determined the lower threshold of the zyFISH 
assay. 
 
Conclusion: 
ZyFISH produces results entirely consistent with the breeding assay. This combination of 
reliability, simplicity and cost-effectiveness makes zyFISH a method of choice for transgenic 
mouse zygosity determinations in lines with more than 50 kbp of transgenic DNA per haploid 
genome. To date, we have applied zyFISH to more than 250 samples from 7 different 
transgenic lines. Analysis of offspring sired by zyFISH-tested transgenic mice, with PCR and/or 
zyFISH has thus far yielded no unexpected results. 
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Introduction: 
Rapid and extensive apoptotic-like cell death was found in hippocampal and cerebellar neurons 
upon stereotactic injection of PrPC specific monoclonal antibodies in vivo1. A comprehensive set 
of monoclonal antibodies has been developed in the Aguzzi lab, denoted POM1 to POM19, 
directed against many different epitopes of murine PrPC,2. The potential of these antibodies to 
induce neurodegeneration has been studied extensively in cerebellar slice cultures (unpubli-
shed data). 
ROS were found to induce neurotoxicity ex vivo, likely mediated by the NADPH oxidase 
complex 2 (NOX2), an electron transporter previously implicated in neurotoxic ROS production. 
Aim of this study was to validate these findings in vivo.  
 
Methods: 
To validate the findings of antibody mediated toxicity in vivo, we stereotactically injected PrPC 
specific antibodies intra-cerebellar in 3-4 months old mice. For in vivo visualization of lesion 
development we established a Magnetic Resonance Imaging (MRI) protocol using manganese 
as a contrast agent. The Manganese Enhanced MRI (MEMRI) scans allow us to visualize and 
measure lesion development in vivo.  
To asses the contribution of ROS production leading to neurodegeneration, we utilized a 
combination of a pharmacological and and genetic studies using transgenic mice. First we 
injected PrPC specific antibodies into NOX2 deficient mice3 . Second we performed a treatement 
experiment by the use of a strong antioxidant (acetylated-Hydroxytyrosol).  
 
Results: 
Injection of anti-PrP antibodies led to a rapid lesion development. By MEMRI full lesion develop-
ment was found after 24h. Data from Diffusion Weighted Images (DWI) suggest that the first 
toxicity related changes can be found immediately after antibody injection. 
Pretreatment with a strong antioxidant (acetylated-Hydroxytyrosol) blocked POM1 toxicity in five 
out of six tga20 mice. NOX2-deficient mice showed a reduction in lesion size in comparison to 
wild type mice.  
 
Conclusion: 
We could validate the antibody mediated toxicity upon stereotactical injection in vivo. Lesion 
development could get visualzed and measured successfully by the use of MEMRI.  
The successful impact on lesion development in our treatment and genetic studies supports the 
notion that ROS production through the NOX2 complex is an important mediator of prion neuro-
degeneration.  

  

http://www.znf.ch/oas/logik/General/FCKeditor/editor/fckeditor.html?InstanceName=ctl00_ctl00_FCKEHTMLTextIntroduction&Toolbar=Default#_ENREF_1
http://www.znf.ch/oas/logik/General/FCKeditor/editor/fckeditor.html?InstanceName=ctl00_ctl00_FCKEHTMLTextIntroduction&Toolbar=Default#_ENREF_2
http://www.znf.ch/oas/logik/General/FCKeditor/editor/fckeditor.html?InstanceName=ctl00_ctl00_FCKEHTMLTextMethods&Toolbar=Default#_ENREF_3
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Introduction: 
In the last four decades, the frequency of immune related disorders such as inflammatory bowel 
diseases (IBD) increased dramatically. Initially, this growth was explained with the so called 
hygiene hypothesis which linked the improved hygienic conditions during childhood with a de-
regulation of the T-helper cell balance. Recently, a new theory has revised this classical view by 
considering the growing knowledge about regulatory and effectors cells. The old friends’ hypo-
thesis introduces the idea of an essential role of helminths for the proper functioning of the 
immune-regulatory system. Clinical trials with helminth-therapy in IBD are under way. Our work 
investigates the effect of an excretory-secretory (ES) antigen of the parasite Trichuris suis in the 
context of murine IBD models. 
 
Methods: 
Wild-type C57BL/6 mice were treated daily with an intraperitoneal injection of either high (50µg) 
or low (5µg) dose of ES antigen seven days before the induction of an acute colitis by admini-
stration of 2% DSS in drinking water. Control mice received intraperitoneal PBS injections daily. 
The treatment was continued for seven days during the colitis induction phase. Differences in 
colitis development were analysed by determination of weight every day. After 9 days, mice 
underwent colonoscopy and were sacrificed. Scoring of colitis activity was performed according 
to the murine endoscopic index of colitis severity (MEICS). Furthermore, inflammation-associa-
ted histological changes were investigated in haematoxylin/eosin stained sections of the colon. 
Finally, myeloperoxidase activity (MPO) was determined as an indicator of neutrophil infiltration 
in the mucosa. 
 
Results: 
Administration of DSS in the drinking water resulted in weight loss, colon edema, epithelial 
damage and mucosal inflammation. Mice treated with a preventive dose of ES antigen showed 
an ameliorated outcome of the DSS colitis in comparison to the low dose and PBS treated mice. 
Weight loss in high dose treated mice was less pronounced. Although we could not observe a 
significant difference among the DSS treated groups, the ES antigen treated mice presented a 
clear trend toward a reduced DSS induced pathology as shown by histological scoring. 
 
Conclusion: 
Our preliminary data show that intra-peritoneal injection of ES antigen is well tolerated in mice 
and can be performed without adverse effects. Furthermore, our work suggests that preventive 
treatment with a Trichuris suis derived excretory-secretory antigen might have a protective role 
in the development of a chemically induced colitis in mice. 
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Introduction: 
AA amyloidosis is characterized by deposition in many tissues of extracellular aggregates of 
fragments of the acute-phase reactant Serum Amyloid A (SAA). If untreated, AA amyloidosis 
leads to irreversible organ damage. AA amyloid deposits can regress upon reduction in the 
concentration of SAA, indicating that AA amyloid can be naturally cleared. However, the 
mechanism underlying natural clearance of amyloid is not well understood. A subpopulation of 
naturally occurring human immunoglobulins recognizing amyloid fibrils of various origins, 
including AA fibrils, has been reported. This finding and the notion that immunoglobulins and 
complement components are common constituents of AA deposits led us to investigate whether 
natural clearance of amyloid occurs through an immunoglobulin or complement-mediated 
mechanism. 
 
Methods: 
Mouse experimental AA amyloidosis was induced in wild-type (C57BL/6), B-cell deficient (JH-/-) 
and complement factor three and four deficient (C3C4-/-) mice and resolution of amyloid was 
monitored in spleen and liver between 2-20 weeks post-induction. The amyloid was studied 
after staining with amyloid specific dyes Congo Red and pFTAA and by immunoblots with AA 
and Serum Amyloid P component (SAP) specific antibodies. Macrophages infiltrated in amyloid 
deposits were studied by immunohistochemistry and electron microscopy. 
 
Results: 
The first reduction of amyloid content was detected after only 4 weeks in wild-type and C3C4-/- 
mice. The process has then intensified resulting in approximately 60% reduction in the amyloid 
load in spleen at 20-weeks after removal of inflammatory stimuli. Amyloid resolution in JH-/- mice 
seemed to be slightly delayed; the first decrease in AA content was observed after 9 weeks. 
However, at week 13 and week 20 no difference in relative AA content has been observed 
when compared to wt and C3C4-/- mice, confirming effective amyloid clearance. A much faster 
clearance of amyloid was observed in liver samples. After week 9, only traces of amyloid 
surrounding central veins could be detected, suggesting that the amyloid is cleared out through 
the vasculature.  Immunoblot analyses further indicated that amyloid resolution occurs due to 
gradual cleavage of the deposited AA fragments.  At the beginning of the clearance period, four 
distinct AA proteins (6-11 kDa) are present, where the ~11 kDa AA protein predominates, with 
only a minority of the ~6kDa AA protein. The largest protein is gradually degraded over the 
clearance period. At 20 weeks post-induction, the residual amyloid deposits in spleen were 
predominantly composed of the ~6kDa AA fragment. This same dynamics was observed for all 
three investigated mouse strains. Ultrastructural examination of liver tissue by electron 
microscopy revealed direct contact of Kupffer cells with amyloid and intra-cellular amyloid was 
frequently observed inside Kupffer cells in the later time points of amyloid resolution.   
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Conclusion: 
We describe macrophage-mediated natural clearance of spleen and liver AA amyloid that 
progresses similarly in wild-type, agammaglobulinemic, and complement-deficient mice. This 
unexpected finding suggests the existence of a powerful innate-immune system mechanism for 
amyloid removal.  
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Introduction: 
Drug resistance mutations generally accumulate if patients stay a long time on a failing combi-
nation antiretroviral therapy (cART). We aimed to evaluate the loss of genotypic activity of diffe-
rent cART after virological failure. 
 
Methods: 
We included patients from the Swiss HIV Cohort Study (SHCS) who started their first cART with 
≥2 NRTIs and a ritonavir-boosted protease inhibitor (PI/r) or a non-nucleoside reverse trans-
criptase inhibitor (NNRTI) after 1 January 1999. Patients were included if they initially achieved 
viral suppression (<50 HIV-1 RNA copies/mL) and later on failed first-line cART. We looked at 
genotypic resistance tests (GRTs) that were performed after virological failure (mid point bet-
ween last undetectable and first detectable viral load) and studied the loss of genotypic activity 
of cART over time. The activity of antiretroviral drugs was defined as “lost” if the Stanford algo-
rithm (version 6.1.0) indicated intermediate or full resistance. We performed multivariable 
ordinal logistic regression to identify risk factors for the loss of genotypic activity of 0, 1 or ≥ 2 
drugs. We adjusted the model for the time on failing cART, the NRTI combination (zidovudine 
(AZT) and lamivudine (3TC), emtricitabine (FTC) or 3TC combined with tenofovir (TNV), or 
others) and the second drug class (PI/r or NNRTI). 
 
Results: 
Seventy-six GRTs from patients who were treated with PI/r and 108 from NNRTI-treated 
patients were analyzed. 34 and 42, 20 and 35, 22 and 31 were performed <3, 3-6, >6 months 
after virological failure, respectively. The percentage of patients who have lost PI/r activity was 
lower compared to those who have lost NNRTI activity, independent on the duration of the 
failing therapy (all p-exact<0.001). Most interestingly, also the risk of loosing the activity of ≥1 
NRTIs tended to be lower in patients who were treated with PI/r compared to NNRTI <3, 3-6 
and >6 months after virological failure: 11.8% vs. 38.1% (p=0.017), 5.0% vs. 40.0% (p=0.005) 
and 31.8% vs. 54.8% (p=0.161). Ordinal logistic regression showed that the loss of activity of 
cART was significantly higher if NNRTIs were used instead of PI/r (odds ratio: 5.7, 95% CI: 2.7-
11.9). The most commonly used NRTI combinations were 3TC or FTC combined with TNV 
(38.6%) and AZT/3TC (43.8%). Because 3TC or FTC combined with TNV was administered 
more often together with PI/r (55.3%) than with NNRTIs (26.9%, p-exact=0.001), we performed 
a sensitivity analysis only including patients with this NRTI combination. Results did not alter 
conclusions. 



52 

 
Conclusion: 
The loss of genotypic activity of PI/r and NRTIs is low among patients treated with PI/r, even 
after long-lasting exposure to the failing therapy. Thus, more options remain for the second-line 
therapy compared to patients failing on a NNRTI based regimen. This finding could be of high 
relevance for settings with poor or lacking virological monitoring. 
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Introduction: 
We tested whether an injured lung graft from category 3 DCD donor could be reconditioned in 
an ex vivo lung perfusion (EVLP) system with intratracheal surfactant instillation prior to 
transplantation.  
 
Methods: 
In a pig model cardiac arrest was induced by de-connecting from the ventilator. Injury was done 
by intratracheal instillation of 1 ml/kg Pepsin+HCl (Oroacid®). After retrieval the heart-lung block 
was stored at 4° C for 2 hours. In the treated group the lung grafts were transplanted after 
reconditioning with intratracheal diluted surfactant lavage in EVLP system. In the control group 
left lung transplantation was performed without any reconditioning in EVLP system. Respiratory, 
hemodynamic and blood gas analysis recorded every hour during four-hour observation period. 
Extravascular lung water index was measured using transpulmonary thermo-dilution technique 
which uses single (cold saline) indicator. At the end of the experiment bronchoalveolar lavage 
was performed and lung tissue samples were taken for further assessments. 
 
Results: 
During EVLP evaluation surfactant group showed better oxygenation and lower pulmonary 
vascular resistance. During the observation period following transplantation better oxygenation, 
lower mean pulmonary artery pressure and lower lung edema were observed in surfactant 
group compared to control. Lower blood IL-1 beta and IL-6 cytokine levels were obtained in the 
surfactant group. Neutrophil infiltration in the lung tissue, percentage of neutrophils, IL-1 beta 
and IL-6 cytokine levels in bronchoalveolar lavage at the end of experiment were significantly 
lower in the surfactant group. 
 
Conclusion: 
Due to our data it may be possible to recondition and transplant an acutely damaged lung graft 
due to acid aspiration from a category 3 DCD donor. Utilization of an EVLP system is an 
important tool to resuscitate and assess a questionable graft before transplantation.  
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Introduction: 
A multitude of seemingly unrelated functions has been ascribed to the cellular prion protein 
(PrPC), none of which has been mechanistically elucidated. Studies in congenic C57BL/6 (B6) 
mice lacking the cellular prion protein (PrP KO), which harbour residual embryonic stem-cell 
derived genetic material of the 129 strain, have led to the conclusion that PrP inhibits the 
phagocytic activity of macrophages. However, the gene coding for signal regulatory protein 
alpha (SIRPα) – a known inhibitor of phagocytosis – is in linkage disequilibrium with the Prnp 
locus and highly polymorphic between the B6 and 129 strains of mice. Here, we hypothesize 
that this phenotype of the PrP KO mouse is a genetic artifact and is in truth determined by 
different Sirpa allelotypes. 
 
Methods: 
We sequenced the highly polymorphic exon 2 of Sirpa in five independent PrP KO mouse lines. 
We assessed the phagocytic activity of peritoneal macrophages in coisogenic 129/Ola 
PrnpEdb/Edb mice and 129/Ola wildtype counterparts, as well as in congenic B6 Sirpa129/129 
and SirpaB6/B6 mice bred to PrnpZrchI/ZrchI mice by transallelic meiotic recombination. 
 
Results: 
Here we show that the Prnp null allele segregates with the 129 allele of the highly polymorphic 
phagocytosis inhibitor SIRPα in five independent PrP KO mouse lines. In coisogenic mice of the 
129/Ola strain – in which the only genetic difference relies on the presence or absence of PrP – 
we find no difference in phagocytic efficiency, thus ruling out a possible involvement of PrP as a 
modulator of phagocytosis. Moreover, in congenic B6 mice lacking or expressing PrPC in the 
presence of the SirpaB6 or the Sirpa129 allele, increased phagocytic activity segregates with 
Sirpa129 allele rather than with the Prnp null allele, suggesting that Sirpa polymorphisms might 
be responsible for the phagocytic phenotype previously described in PrP KO mice.  
 
Conclusion: 
Our study identifies the Sirpa B6/129 polymorphism, and not Prnp gene dosage, as a modulator 
of phagocytic activity. In light of our findings, several proposed functions of PrPC reminiscent of 
well-established functions of SIRPa need to be critically revisited.  
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Introduction: 
Psoriasis is a chronic inflammatory skin disease with a substantial economic burden. It is highly 
prevalent, affecting about 2% of the adult Western population. The chronic, very noticeable and 
symptomatic skin lesions frequently result in work day loss. It has been shown that psoriasis 
represents a financial burden both for the affected individual and for the health care system. 
Moderate-to-severe psoriasis is typically treated with systemic agents, progressively represen-
ted by biologics, or more traditionally with hospital-based phototherapy-dithranol treatment. 
However, it remains unclear which of these choices is the financially least demanding.  
 
Methods: 
The database of a large insurance company (Helsana) that insures approximately 1.35 Mio 
customers, namely 17% of all Swiss, was used for keyword searches, namely the allocation of 
topical agents containing vitamin D-type agents (calcipotriol, calcitriol, tacalcitol, combinations). 
These agents are used exclusively for psoriasis. In the patients thus identified, hospital stays > 
2 wks at departments of Dermatology were used to identify cases of hospital-based photo-
therapy, and allocation of biologics were used to identify biologics patients. Subsequently, costs 
were compared. 
 
Results: 
In the years 2006 - 2010, 0.38-0.43% of all Swiss used a vitamin D-containing topical at some 
point. 75% of patients with mild psoriasis at the department of Dermatology USZ use those 
drugs, thus the real prevalence of active psoriasis in Switzerland might be in the range of 
0.51%. 1.9% of all psoriasis patients used concomitant biologics, 0.5% had hospital-based 
treatments. Hospital-based treatment cost was CHF 23'446 (average between 2006-10, 
assuming 47% cover ratio by the insurance), biologics treatment cost was CHF 16'532 
(average between 2006-10, fully covered by insurance).  
 
Conclusion: 
A first analysis of the data resulted in somewhat lower cost of treatment for moderate-to-severe 
psoriasis with biologics. The prevalence of active psoriasis of any intensity was found to be at 
about 0.51%. Surprisingly, the contingent of moderate-to-severe psoriasis as identified by active 
treatment was much lower than assumed, namely at about 2.5% of all psoriasis patients instead 
of a fifth to a third of all patients. Our study was limited however due to non-inclusion of traditio-
nal immunosuppressive agents that are used also to treat psoriasis, namely methotrexate, 
ciclosporin A, fumaric acid and others. Future studies are going to investigate this question 
further and answer on the real prevalence, incidencea and cost of moderate-to-severe psoriasis 
in Switzerland. 
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Introduction: 
HDL cholesterol levels are decreased in a subtype of inflammatory bowel disease (IBD), 
Crohn’s disease (CD). CD is a chronic condition, where signalling by the inflammatory cytokine 
TNF plays an important role. Several mutations of autophagy-associated genes have been 
shown to be linked to CD. We aim to study the interplay between inflammatory responses and 
HDL as well as autophagy, in intestinal epithelial cells. 
 
Methods: 
Human colon adenocarcinoma Caco2 and T84 cells were treated with HDL for 18  hours, after 
which the expression levels of cytokines and autophagy genes were assessed by TaqMan 
realtime PCR and immunoblotting. NF-κB responsive promoter activity was studied by dual 
luciferase reporter assays. Immunofluorescence was used to visualize autophagic vesicles and 
filipin staining for cholesterol.  
 
Results: 
HDL and its major protein component ApoA1 downregulated TNF--induced mRNA expression of 
NF-κB target genes such as TNF itself, IL-8, and ICAM in a concentration-dependent mannner. 
Consistent with this, HDL/ApoA1 decreased TNF-induced NF-κB-responsive promoter activity in 
human intestinal epithelial cells. We have further observed an increase in LC3B (an 
autophagosomal membrane-bound protein) expression upon treatment of cells with HDL via 
inhibition of mTOR. Inhibition of autophagy reversed the suppressive effect of HDL on TNF-
induced NF-κB-responsive promoter activity and mRNA expression of target genes. 
 
Conclusion: 
HDL can suppress cytokine-induced inflammatory responses, which is achieved by 
downregulation of NF-κB promoter activity via  increased autophagy. IBD represent a chronic 
inflammatory state of the intestine which gets worsened by increased microbial proliferation due 
to defecient autophagy. Our studies represent HDL as a potential therapeutic target to improve 
chronic inflammatory conditions of IBD. 
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Introduction: 
Transmitted drug-resistance is associated with early treatment failure and should be monitored. 
We studied long-term trends and prevalence of transmitted drugresistance associated muta-
tions (TDM) and risk factors for their transmission in the Swiss HIV Cohort Study (SHCS). 
 
Methods: 
We included recently infected, treatment-naive patients who had a genotypic resistance test 
performed in 1996 - 2010. Systematic retrospective baseline sequencing was performed for 
patients who lacked routine resistance test. Patients were considered as recently infected when 
documented acute HIV-1 infection was present, seroconversion was documented within 1 year 
or the ambiguity score was ≤ 0.5% (Kouyos R. et al, CID, 2011). Uni- and multivariate logistic 
regressions were used to analyze risk factors associated with TDM acquisition. Following 
variables were considered: ethnicity, gender, transmission mode, subtype, and year of infection. 
Because patients with replicating virus on antiretroviral treatment (ART) are potential 
transmitters of TDM, we calculated the annual mean population viral load (MVL) of all patients 
in the SHCS who failed ART (VL>400 copies/mL after 180 days continuous ART). We applied a 
Poisson regression model with robust standard errors for the outcome to study the association 
of the MVL and the annual numbers of newly diagnosed individuals with TDM. TDM were 
defined as by IAS-USA. 
 
Results: 
This study included 2197 recently infected individuals. Prevalence of TDM to any drug ranged 
from 4.6% in 2004 to 12.9% in 1996, to nucleoside reverse transcriptase inhibitors from 1.2% in 
2010 to 10.6% in 1996, to protease inhibitors from 1.2% in 1996 to 4.5% in 2009 and to non-
nucleoside reverse transcriptase inhibitors from 0% in 1999 to 4.5% in 2007. Transmission of 
dual- and triple-class resistance was observed at a maximum of 3.0% (95% CI, 0.8 - 7.5) and 
1.3% (95% CI, 0.2 - 4.7), respectively. Ethnicity, transmission mode, subtype and year of 
infection were not associated with the TDM acquisition, but the annual number of patients 
detected with TDM was positively associated with the MVL from the previous year with an 
incidence-rate ratio of 2.8 (95% CI, 1.2 - 6.5, p=0.013). 
 
Conclusion: 
The prevalence of TDM has remained stable since 1996. MVL of patients on failing ART 
increases the risk acquiring TDM. Thus, our findings argue for early detection of treatment 
failures and rapid treatment adjustment which is essential for minimizing the number of TDM. 
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Introduction: 
Leukemia inhibitory factor (LIF) is an important endogenous factor for photoreceptor protection. 
Lif is known to be upregulated both in induced and inherited disease models of photoreceptor 
degeneration only in a subset of Muller cells, however little is known about its regulation during 
a photoreceptor injury. Since Lif is induced in Muller cells in response to photoreceptor injury, 
we studied its regulation in Muller cells both in vivo and in vitro and elucidated cis-regulatory 
elements that are responsible for the post-transcriptional regulation of Lif transcripts as well as 
the upstream factors that are potentially involved. We have also generated a BAC-transgenic 
mouse expressing a LIF::EGFP fusion protein to study the Lif-expressing subset of Muller cells 
in vivo. 
 
Methods: 
Reporter constructs, which carry fragments of the Lif 3′UTR  fused to the luciferase gene are 
utilized to test the effects on mRNA stability. The rMC-1 cells were transfected with unstable 
Luciferase expressing constructs. Relative Luciferase levels were determined by Luciferase 
assays. Mice were injected intravitreally with recombinant TNF-alpha and an inhibitor of P38 
MAPK to determine their effects on Lif expression in vivo. Retinas were collected and Lif levels 
were determined by RT-PCR. 
 
Results: 
Mouse Lif has several AU-rich elements that are dispersed within its 3′UTR. Two of the tested 
elements induced a significantly higher instability, which was verified by deletion and insertion 
experiments. Sequence comparison of these non-coding regions showed a strong conservation 
between vertebrates, suggesting a common mechanism for Lif regulation. These results are 
also consistent with our previous (unpublished) data showing that the Lif mRNA turnover is 
influenced by H2O2 in rMC-1 cells. Moreover, intravitreal injections of TNF-alpha induced Lif 
upregulation in a similar fashion to our in vitro studies and blocking the P38 MAPK pathway 
inhibits this upregulation. 
 
Conclusion: 
These results strongly argue that mouse Lif mRNA is at least partially regulated by its 3′UTR 
region and that P38 MAPK pathway may be involved through a redox-dependent pathway. The 
identified AU-rich elements which are responsible for the high instability of Lif transcripts reside 
in highly conserved regions among vertebrates. This suggests that the post-transcriptional 
regulation of Lif transcripts is evolutionarily conserved and that these elements may also be 
functional in other vertebrates including humans. Since Lif has been shown to be an integral 
part of retinal endogenous protective pathway, these results will contribute to a better under-
standing of neuroprotection in retinal diseases. 
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Introduction: 
Storage of split thickness skin grafts (STSG) is performed in burn surgery in order utilise already 
harvested grafts. However, little data regarding the quality of skin grafts after storing exist. 
Therefore it was the aim of this study to investigate STSG vascularisation and cell viability in 
vivo and in vitro. 
 
Methods: 
Preparation of the modified dorsal skinfold chamber was performed in SCID mice (n=15). STSG 
of 0,3 mm thickness were harvested from healthy patients undergoing abdominoplasty and 
transplanted either directly or 3 and 7 days after storage in saline soaked gauze at 4°C. 
Intravital microscopy was carried out. Further histological samples were taken at day 0, 3, 5 and 
7 after harvesting. Paraffin-embedded sections were analysed for apoptosis by the TUNEL 
method and for proliferation by staining of Ki67.  
 
Results: 
Clinically no significant differences in skin graft take rate were observed after different storage 
periods. Intravital microscopy showed a temporary decrease in wound bed vascularisation after 
STSG until day 4 after grafting. Wound bed perfusion recovered to 95% in fresh STSG, to 58% 
in 3d old STSG and to 70% in 7d old STSG. Angiogenic vessel widening was only observed 
after fresh STSG. Angiogenic budding doubled after stored skin grafting. Quantitative immuno-
histochemistry revealed an increase of apoptosis of 30% of total cells after 3 days of storage 
with no significant proliferation. On day 5 of storage the proliferation rate exceed apoptosis. On 
day 7 of STSG storage proliferating cells amounted for 43% of total cells while only 7% 
apoptotic cells were present.  
 
Conclusion: 
Storage influences wound bed vascularity and apoptosis as well as proliferation of graft cells. A 
longer storage period appears to trigger a proliferative reaction, which may be of benefit in skin 
graft take rate. Further investigations are performed currently.  
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Introduction: 
Icare Pro is a new Rebound tonometer which is able to measure intraocular pressure (IOP) in 
both, sitting and supine position. In this study we compared this device with the hand-held (hh) 
tonometer (Tonopen) and the Goldmann tonometer (GAT) as gold standard. Repeatability in 
healthy individuals in sitting and supine position was calculated. 
 
Methods: 
IOP was measured twice consecutively with Icare Pro, Tonopen and Goldmann tonometer in a 
randomized order by one single operator. IOP was measured first in sitting position. Test 
persons then lied down for 10 min. IOP was measured again twice with both hh-devices in 
supine position. 
 
Results: 
36 eyes of 36 volunteers were included. Mean age was 41.9±13.8 years. Mean IOP measured 
by GAT (sitting) was 14.9±3.5mmHg. Mean IOP measured by Tonopen was 14.8±2.7mmHg in 
sitting and 17.0±3.0mmHg in supine position, respectively. Mean IOP measured by Icare Pro 
was 15.6±3.1mmHg in sitting and 16.5±3.5mmHg in supine position, respectively. Compared to 
GAT there was a ∆IOP of 0.1 (Tonopen, sitting, P=0.954), -0.7 (Icare Pro, sitting, P=0.060), -2.2 
(Tonopen, supine, P<0.001) and -1.6mmHg (Icare Pro, supine, P<0.001). ∆IOP(sitting-supine) 
was -2.2 (P<0.001) for Tonopen and -0.9mmHg P=0.020) for Icare Pro in supine position. 
Coefficients of variation (COV) were 2.9% for GAT and for the Tonopen 4.8% in sitting and 
3.7% in supine position, respectively, and for the Icare Pro 5.6% in sitting and 6.9% in supine 
position, respectively. Power calculation revealed a power of ≥80% with a sample size of 36 
eyes to detect a difference of 0.750mmHg with an alpha error and investigated standard devia-
tions. 
 
Conclusion: 
Our results show that IOP is higher in supine compared to sitting position (2.2mmHg for 
Tonopen and 0.9 for Icare). This is important because in some patients the use of a slit lamp 
mounted tonometer is impossible and IOP must be measured in supine position. In those cases, 
the higher reading of IOP in supine position must be taken into account. There was significant 
difference between IOP measurements by GAT and both hh-devices only in supine but not in 
sitting position. COVs were pleasant and very similar for GAT and both hh-devices regardless of 
position. 
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Introduction: 
Fibroblast activation protein (FAP) is a serine protease known to contribute to both tumor 
formation and blood coagulation through its collagenase and peptidase activities. However, the 
significance of FAP in atherothrombosis remains unknown.  
 
Methods and Results: 
FAP expression was enhanced in occluding coronary thrombi compared to peripheral blood as 
observed by immunohistochemistry and RT-PCR (n=6; p<0.01).  Confocal image analysis and 
flow cytometry revealed a significant increase of FAP in coronary thrombus neutrophils (n=14; 
p<0.01), compared to peripheral blood neutrophils (n=14) from patients who suffered from a 
myocardial infarction.  FAP was induced in neutrophils by TNFα (n=6; p<0.01) in a dose and 
time dependant response.  Ex vivo experiments in human blood indicated that FAP accelerates 
blood coagulation (n=8; p<0.01) and clot thickness (n=8; p<0.01).  Moreover, FAP-/- mice (n=12) 
exhibited slower arterial occlusion times compared to WT mice (n=12) in an in vivo thrombosis 
model. 
 
Conclusion: 
FAP plays a causal role in atrherothrombosis by accelerating blood coagulation. These findings 
may draw attention to FAP as a novel target for infarction prevention strategies. 
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Introduction: 
Fibroblast activation protein (FAP) is a serine protease known to contribute to both tumor 
formation and blood coagulation through its collagenase and peptidase activities. However, the 
significance of FAP in atherothrombosis remains unknown.  
 
Methods: 
FAP expression was analyzed by flow cytometry, western blot, and qRT-PCR in occluding 
coronary thrombi vs. peripheral blood from patients experiencing a myocardial infarction.  
Confocal image analysis and flow cytometry was used to colocalize FAP in inflammatory cell 
populations within the thrombi.  To access inflammation-induced FAP expression in-vitro, PBL-
985 neutrophils were stimulated with recombinant human TNFα in a dose and time dependant 
manner. Blood coagulation dynamics were analyzed in human blood conditioned with recom-
binant human FAP by native rotational thromboelastometry (ROTEM). An in-vivo thrombosis 
model was used to compare the arterial occlusion rates in WT versus FAP-/- mice. 
 
Results: 
FAP expression was enhanced in occluding coronary thrombi compared to peripheral blood as 
observed by immunohistochemistry and RT-PCR (n=6; p<0.01).  Confocal image analysis and 
flow cytometry revealed a significant increase of FAP in coronary thrombus neutrophils (n=14; 
p<0.01), compared to peripheral blood neutrophils (n=14) from patients who suffered from a 
myocardial infarction.  FAP was induced in PBL-985 neutrophils by TNFα in a dose a time 
dependant manner.  Ex vivo experiments in human blood indicated that FAP accelerates blood 
coagulation and clot thickness (n=8; p<0.01). Moreover, FAP-/- mice (n=12) exhibited slower 
arterial occlusion times compared to WT mice (n=12) in an in vivo thrombosis model. 
 
Conclusion: 
FAP contributes to inflammation-induced atherothrombosis by accelerating blood coagulation. 
These findings may draw attention to FAP as a novel target for infarction prevention strategies. 
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Topical treatment with Aldara®, a pharmaceutical preparation of cream containing 5% of the 
toll-like receptor 7 (TLR7)-agonist imiquimod (IMQ), results in tumor regression in up to 90% of 
patients with nonmelanoma skin cancer (NMSC), i.e. superficial basal cell carcinoma (BCC) or 
actinic keratosis (AK). Aldara presumably functions through TLR7-dependent immune 
activation. Psoriatic-like lesions are reported as a side effect of Aldara therapy and topical 
application of Aldara is currently used as a mouse model for psoriasis. Here we show that 
Aldara induces skin inflammation largely independent of TLR7 and even of its active component 
IMQ. Aldara but also the vehicle used in the commercial formula initiates a plethora of TLR7-
independent effects that start with keratinocyte apoptosis and IL-1 release and cumulate in 
hyperproliferation of tumor cells and keratinocytes in patients and mice. We identified isostearic 
acid, a major component of the vehicle, as one of the mediators of the early keratinocyte 
response. Thus, we uncovered unexpected effects of Aldara - i.e. imiquimod plus vehicle - on 
human and mouse keratinocytes that are independent of TLR7 and even of IMQ. We 
demonstrated that Aldara activates at least two independent defense pathways, which 
presumably synergize for efficient treatment of non-melanoma skin cancer.  
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Introduction: 
Many attempts have been done during recent years to identify stem cell niches within the dental 
epithelium. Most of the results support the idea that a stem cell niche is localized at the most 
posterior part of the continuously erupting rodent incisor, which is called the cervical loop (CL). 
In order to characterize putative stem cells niches within incisor, we tested the contribution of 
various dental epithelial cell colonies in incisor repair and regeneration. Furthermore, we wanted 
to evaluate the regenerative ability of CL cells during repair of other organs and tissues, such as 
the submandibular-sublingual salivary glands. Salivary glands, like teeth, develop as a result of 
interactions between the oral epithelium and the neural crest-derived mesenchyme. Their 
developmental pattern is well defined and in the earliest stages it is very similar to those of the 
tooth. 
 
Methods: 
To understand the degree that cells of the CL contribute to the continuous growth of the 
incisors, we studied the kinetics and progeny of CL epithelial cells after DiI injection and 
analysed their contribution to the generation of the various dental cell populations. Furthermore, 
we realized “chimeric” incisors after recombination of GFP-labelled dental epithelium and 
unlabelled dental mesenchyme. The in vitro and ex vivo (i.e. kidney capsule) growth of these 
chimeric teeth allowed the detection of the GFP-cells movement as well as the visualization of 
the GFP-positive cells that contribute to the newly formed dental structures. To evaluate the 
ability of the CL cells to contribute to other than dental tissues, GFP-positive dental epithelial 
cells were injected in injured salivary glands cultured in vitro. 
 
Results: 
The DiI assay showed that CL cells contribute to the various epithelial cell layers of the 
developing incisors in vitro. The recombination experiments showed that CL cells are plastic: 
the CL area is able to form a brand new tooth. Injected GFP-cells are able to integrate the tooth 
and to contribute to the formation of new structures. Finally, injection of dental GFP-cells In the 
salivary glands gave rise to newly formed ductal epithelial structures. 
 
Conclusion: 
Dental epithelial cells from the CL are clonogenic. They retain the DiI labelling and generate 
progenies that supply the whole epithelium of the forming tooth. They show a great potential to 
organize them-selves in order to generate a new tooth. Furthermore, they can give rise to non-
dental structures such as salivary gland ducts.  
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Introduction: 
A growing body of evidence has implicated human cytomegalovirus (HCMV) in the development 
of atherosclerosis, through the induction of a smoldering inflammatory state of the endothelium. 
Statins, the main cholesterol-lowering class of drugs, have been demonstrated to have antiviral 
activities against HIV-1, HCV or poliovirus. Here, we investigated whether statins interfere with 
HCMV replication in human endothelial cells (EC) and may potentiate the antiviral activity of 
ganciclovir (GCV). 
 
Methods: 
EC were treated for 24-hours with atorva-, fluva-, prava- or simvastatin at 3 doses: a subinhi-
bitory dose (SD) and two doses (IC20, IC50) inhibiting 20% and 50% of cell proliferation, 
respectively. Cells were subsequently infected with HCMV at an MOI of 1 and kept in cultures 
under continuous statin treatment. 
 
Results: 
Atorva-, prava- and simvastatin exhibited a dose-dependent reduction of HCMV titres of 1 log 
with the IC20 doses and at least 1,5 log with the IC50 doses at 6 days post infection (dpi). Statin 
treatment did not affect the virus entry as assessed by RT-PCR at 2hpi. IC50 doses dramatically 
reduced the immediate early (IE), early (E) and late (L) antigens expression up to 6dpi with 
strong inhibition of viral DNA replication at 5dpi. In contrast, fluvastatin showed a limited antiviral 
activity: At IC50, the HCMV titre at 6dpi was only reduced by 1 log, the expression of IE, E and 
L antigens increased after 4dpi and viral DNA replication at 5dpi was almost not affected.  
When EC were co-treated with the IC50 doses and mevalonate, geranylgeranyl pyrophosphate 
(GPP) or cholesterol, cholesterol failed to reverse the inhibitory activity of statins on HCMV 
titres, whereas mevalonate completely abolished the effects of all statins. Interestingly, GPP 
partially reversed the effects of simva- and fluvastatin but not the other statins. Finally, whereas 
low dose of GCV alone reduced HCMV infectivity by 1 log, co-treatment with the IC20 dose of 
pravastatin reduced HCMV titre by 2,5 log, indicating an additive effect. Additionally, co-treat-
ment of GCV with the IC20 dose of atorva- or simvastatin as well as with the IC50 dose of 
fluvastatin resulted in a synergistic activity of the drugs. 
 
Conclusion: 
These findings demonstrate that statins exhibit a potent cholesterol-independent antiviral 
activity against HCMV, acting via a different mode of action compared to GCV. This may 
provide new opportunities for antiviral therapy.  
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Introduction: 
Photodynamic therapy (PDT) had been proposed as a promising treatment option for oral 
biofilm mediated diseases. However, susceptibility of oral microorganisms towards PDT varies 
among and within species and depends on the photosensitizer used. We thus investigated 
whether PDT (using the meso-tetrahydroxyphenyl-chlorine, mTHPC, derivative Foslipos [FOS] 
or hypericin [HYP]) in combination with chitosan-thioglycolic acid (chitosan-TGA) can improve 
antimicrobial effects on Candida albicans, Aggregatibacter aphrophilus, Capnocytophaga 
ochracea and Streptococcus sobrinus. 
 
Methods: 
Density of planktonically cultured microorganisms was determined spectrophotometrically at 
550 nm and adjusted to OD 1.0. Afterwards they were incubated with (1) either chitosan-TGA (4 
mg/ml for C. albicans, A. aphrophilus and C. ochracea and 1 mg/ml for S. sobrinus), HYP (10 
μg/ml for C. albicans and C. ochracea; 2.5 μg/ml for A. aphrophilus; 1.25 μg/ml for S. sobrinus) 
or FOS (10 μg/ml for C. albicans and C. ochracea; 2.5 μg/ml for A. aphrophilus; 1.25 μg/ml for 
S. sobrinus) or (2) chitosan-TGA (at final concentrations indicated above) together with a 
photosensitizer (at finals concentrations indicated above) for 30 min in the dark at 37° C. The 
microorganisms were washed twice with 0.9 % NaCl and samples containing photosensitizers 
were irradiated with a halogen polymerization device (Optilux 500, KerrHawe, Bioggio, 
Switzerland) for 120 s from a distance of 3 cm. The device has a wavelength range between 
400 and 505 nm with an irradiation intensity of 1070 mW/cm2 . Serial dilutions of all samples in 
0.9 % NaCl were spiral plated on Columbia Blood Agar Base plates supplemented with 5 % 
human blood. The plates were cultured for 1-2 days at 37° C in 10% CO2 and colony forming 
units (CFU) were counted.For microscopy microorganisms were incubated with either 4 mg/ml 
FITC-chitosan-TGA, 10 μg/ml FOS or 10 μg/ml HYP for 30 min in the dark at 37 °C. Alterna-
tively, microorganisms were incubated with a combination of 4 mg/ml FITC chitosan-TGA and 
either 10 μg/ml FOS or 10 μg/ml HYP for 30 min in the dark at 37 °C (all final concentra-tions). 
Thereafter, samples were washed twice with 0.9% NaCl solution, dried, fire-fixed and mounted 
in Glycergel (Dako, Glostrup, Denmark). Imaging was performed with a confocal laser scanning 
microscope (TCS SP2 and SP5; Leica, Wetzlar, Germany). 
 
Results: 
Using confocal microscopy, chitosan-TGA was found to aggregate bacteria and adhere extra-
cellularly, while both photosensitizers accumulated within cells. The combination of HYP with 
chitosan-TGA did not change these cellular localization patterns. In contrast, FOS distribution 
was affected upon addition of chitosan-TGA in bacteria, resulting in a colocalization with 
chitosan-TGA. Colony forming assays revealed that chitosan-TGA improved FOS-mediated 
photodynamic effects in all species. Chitosan-TGA enhanced photodynamic effects of HYP only 
in C. albicans and A. aphrophilus, while in S. sobrinus and C. ochracea this combination 
impaired the outcome to varying degrees compared to HYP-PDT alone. 
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Conclusion: 
Our results indicate that the addition of chitosan-TGA to PDT protocols may be beneficial for the 
treatment of multispecies odontogenic infections, but some photosensitizers (such as mTHPC) 
may be better suitable for such an approach. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



68 

1717  
 
M. Hermann1, JK. Joung2, ML. Maeder2, B. Becher3, K. Bürki6, A. Aguzzi4, T. Buch5, P. Pelczar6 

 
Targeted transgene integration in mouse embryos using “open source” Zinc Finger 
Nucleases 
 
Institute of Neuropathology & Institute of Laboratory Animal Sciences, University of Zurich, 
Zurich1, Molecular Pathology Unit and Center for Cancer Research, Massachusetts General 
Hospital, Charlestown, Massachusetts2, Institute for Experimental Immunology, Department of 
Pathology, University of Zurich, Zurich3, Institute of Neuropathology, University of Zurich, 
Zurich4, Institute for Medical Microbiology, Immunology, and Hygiene, Technical University of 
Munich, Munich5, Institute of Laboratory Animal Sciences, University of Zurich, Zurich6 

 
Introduction: 
Gene targeting by homologous recombination (HR) in embryonic stem cells is a technique 
widely utilized for creating mouse models in biomedical research. Recently described Zinc 
Finger Nucleases (ZFNs) enable the precise, sequence-specific introduction of double strand 
breaks (DSBs) in the target genome. Such DSBs can subsequently be repaired by either non-
homologous end joining (NHEJ) or HR, turning ZFNs into powerful tools for genome enginee-
ring.  
 
Methods: 
We have used publicly available ZFNs generated by the Zinc Finger Consortium to perform 
targeting of the Rosa26 locus directly in mouse oocytes.  
 
Results: 
A single ZFN pair specific for the mouse Rosa26 locus was used to disrupt the target sequence 
by inducing NHEJ events at the cleavage site. Furthermore, the same ZFN pair facilitated HR-
mediated transgene integration upon co-injection with a Rosa26 targeting vector.  
 
Conclusion: 
This efficient one-step protocol can be applied to generate knock-in as well as knock-out 
animals independent of stem cell technology and intellectual property restrictions. Equipped 
with publicly available ZFN or other targeted nucleases almost any facility routinely conducting 
microinjection should be able to manipulate the genomes of experimental animals with surgical 
precision. 
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Introduction: 
Many large bone defects that are due to trauma, tumor resection, or disease are not able to 
heal themselves and require a bone replacement treatment. Although autologous bone tissue is 
the gold standard substitute material, it is oftentimes not a desirable source due to the lack of 
supply and high rate of additional complications. Instead, tissue engineered bone scaffolds have 
been developed to repair bone defects. An optimal scaffold should provide mechanical 
structure, but also encourage bone augmentation through appropriate biochemical cues. Bone 
morphogenetic proteins (BMPs) are critical in bone formation and their importance has been 
affirmed with in vivo bone regeneration studies. However, effective concentrations are very 
high, which constitutes an expensive treatment with potential negative side effects. Previously, 
we have demonstrated that N-methyl pyrrolidone (NMP) is a potent enhancer of BMP activity 
that can increase bone regeneration markers without high BMP concentrations. For this therapy 
to be clinically effective, we aim to deliver NMP in a sustained manner. Since NMP is a small, 
water- and organo-miscible molecule, many traditional drug delivery strategies are not adapted 
to the sustained release of this molecule. In the present work, we have employed polyesters as 
injectable in situ-forming implants (ISFI) for prolonged NMP delivery.  
 
Methods: 
All polylactide and poly (lactide-co-glycolide) polymers were obtained from Boehringer 
Ingelheim. Polymers were dissolved overnight at 40 wt% in NMP at 37°C. Release studies were 
performed by injecting the dissolved polymer into a metal mesh basket and immediately immer-
sing it into phosphate buffered saline. Samples were maintained at 37°C on a shaker. Periodi-
cally, an aliquot of release buffer was removed and analyzed using liquid chromatography-mass 
spectrometry. NMP concentration was quantified using the area under the curve of the UV 
signal at 210 nm. Initial polymer molecular weights and polymer degradation were analyzed with 
gel permeation chromatography with refractive index detection and polyethylene glycol 
standards for molecular weight calibration.  
 
Results: 
The release profiles of NMP from polymer implants with different molecular weights (MW) and 
lactide to glycolide ratios (L:G) were studied. All of the formulations had some amount of initial 
burst release, but it was limited to less than 30% after 24 h for the lower MW polymers that 
contained a mixture of lactide and glycolide. A comparison of different MW polymers with L:G = 
50:50, shows that the release rate of the lowest MW polymer (14.5 kDa) was initially lower than 
that of the the 22.8 kDa polymer. However, after 10 days, the release from the 14.5 kDa 
polymer surpassed the 22.8 kDa polymer, which may be attributed to polymer degradation. 
Inflection points in the NMP release may be correlated to reaching a molecular weight below a 
certain threshold value. L:G ratio also impacted release characteristics. Release experiments 
with polymers of similar low MW demonstrated that the L:G = 100:0 polymer had a significantly 
higher burst release, but a longer period of release. The L:G = 50:50 polymer showed the least 
burst, but the fastest overall release. 
Previous unpublished studies with other delivery systems were insufficient to retain NMP for 
more than 2 days. By exploring different polymer MW and L:G, we have found that ISFI are able 
to retain NMP for at least 21 days. This extended release would enable the BMP-enhancing 
effects of NMP to be realized for a greater period.  
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Conclusion: 
The rate of NMP diffusion out of the implant is dependent on the polymer properties and rate of 
phase transition. This injectable polymer system is potentially viable for sustained NMP delivery 
for increased bone regeneration. 
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Introduction: 
PASCAL Dynamic Contour Tonometer (DCT) has proven its accuracy. The intraocular pressure 
(IOP) measured by DCT is less influenced by corneal biomechanical properties and central 
corneal thickness (CCT) compared to Goldmann-Applanation-Tonometry. At the moment, 
commercially only a slit lamp mounted DCT is available. In some patients one can only examine 
them in supine position. In this study we investigated the prototype of a hand held-DCT (hh-
DCT) and calculated repeatability of IOP-measurements in sitting and supine position. 
 
Methods: 
IOP was first measured with PASCAL hh-DCT three times in sitting position in 28 eyes of 14 
healthy volunteers. After lying down for 10min, IOP was measured again three times in supine 
position. 
 
Results: 
Mean age was 46.3±15.9years, CCT 540±34µm, refractive error (RE) less than ±5.0D spherical 
and ±1.5D cylindrical and axial length (AL) 24.01±1.43mm. IOP was 15.5±2.1 mmHg in sitting 
and 19.6±1.8mmHg in supine position, respectively (p<0.001). Multivariate analysis of variance 
shows a dependency on axial length bit not on age, CCT and RE. Bland-Altman analysis shows 
good repeatability of re-measurement between the first and the last of three IOP measurements 
in sitting (bias +0.2mmHg, 95% limits of agreement -3.4 – 3.7mmHg) as well as in supine (bias -
0.1mmHg, 95% limits of agreement -3.1 – 2.9mmHg) position. 
 
Conclusion: 
Our results show that with the PASCAL hh-DCT IOP is higher in supine compared to sitting 
position. This is important because sometimes it is impossible to use a slit lamp mounted DCT 
device. In those cases, the higher reading of IOP in supine position of approximately 4.1mmHg 
on average in comparison to the IOP reading in sitting position of a patient must be taken into 
account. Bland-Altman-Analysis shows good agreement between repeated IOP measurement 
in sitting as well as in supine position, thus indicating good reproducibility of the hh-DCT device. 
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Introduction: 
The circadian clock adapts organisms to their daily surroundings both behaviorally and physio-
logically. In animals, not only are complex behaviors such as sleep and mood governed by the 
circadian oscillator, but also different body functions such as digestion, circulation, and respi-
ration. The basic mechanism of this clock is cell-autonomous in all studied species. On a cellu-
lar level, circadian physiology extends to processes such as proliferation, apoptosis, and DNA 
damage repair, and even restricts proliferation to defined time windows in adult animals and 
cells. These cellular circadian control mechanisms are thought to play important roles in cancer 
control. Nevertheless, the exact mechanism of this regulation is at the moment little under-
stood.    
We originally identified the RNA-binding protein NONO (also called p54nrb) biochemically as a 
new member of the circadian transcriptional repressor complex in mice, and mutation of its 
homolog NonA in flies resulted in severe attenuation of circadian rhythmicity. Depletion of 
NONO in vitro using mammalian cells resulted in the same phenotype. However, apart from its 
interaction with this circadian repressor complex, NONO’s mechanism of action within the 
circadian clock remains unknown. 
 
Results: 
Fibroblasts from Nono-depleted mice displayed an elevated cell doubling rate and a lower rate 
of cellular senescence. Reintroducing NONO via an lentiviral construct, decreased the cell 
proliferation rate in both Nono-depleted and wildtype fibroblasts. Using a RT-PCR array we 
identified several key cell cycle regulators that were mis-regulated in Nono-depleted fibroblasts.  
Among these, we found that the G1-S phase cell cycle and senescence regulator p16INK4a 
had reduced expression levels in Nono-depleted fibroblasts. We observed by ChIP that NONO 
bound in circadian manner to the p16-Ink4A promoter and induced its transcription only at these 
specific times of day. This mechanism was dependent on PERIOD proteins, members of the 
circadian repressor complex, as in Period-deficient fibroblasts NONO alone failed to induce p16-
Ink4A expression at the specific time points. Using flow cytometry, we checked for cell cycle 
gating of S-phase in fibroblasts from wildtype and Nono-depleted mice throughout a 24h day. 
Lack of either NONO or canonical clock genes eliminated circadian cell cycle gating in vitro. 
In spite of this dramatic phenotype in primary cells, Nono-depleted mice develop normally. 
Hence, we reasoned that its importance for cell division is probably confined to adult animals. 
To test whether NONO is required for normal wound repair, we performed a wound healing 
assay in adult wildtype and Nono-depleted mice and recorded histological wound healing 
scores. In either Nono or clock gene depleted mice wound repair was defective and accom-
panied by a severe reduction in collagen deposition. 
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Conclusion: 
We show that the NONO protein plays an important role to gate circadian cell division in 
fibroblasts. Importantly, elimination of NONO entirely abrogated circadian-cell cycle coupling, 
suggesting that NONO serves as a necessary link between these two processes. This uncoup-
ling allowed us for the first time to probe possible functions of this link.  
Nono mutant mice showed defective tissue structure during wound healing, and this defect   
was phenocopied in “canonical” circadian clock mutants. Therefore, we propose that circadian 
control of the cell cycle might be important for correct tissue structure during regeneration. More 
generally, co-opting the circadian clock as a synchronizing timekeeper – completely indepen-
dent of its role in diurnal adaptation – might provide an important future paradigm for clock func-
tion at a cellular level. 
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Introduction: 
The mediators that control chronic or acute inflammation, autoimmune reactions and demye-
lination in the central nervous system (CNS) are poorly understood.  Recently, the absence of 
the pro-inflammatory cytokine, Lymphotoxin (LT), was shown to turn mice highly resistant to 
Cuprizone induced demyelination - a standard experimental procedure to examine the cellular 
and molecular mechanisms of demyelination. Moreover, LT expression is strongly upregulated - 
most likely on astrocytes - in inflammatory foci in the meninges or brain parenchyma of patients 
suffering from relapsing multiple sclerosis or mice with relapsing EAE. Here we aim at 
elucidating the role of astrocyte derived LT induced cytokine production and tissue destruction 
in CNS autoimmunity.  
 
Methods: 
Consequently, we generated transgenic mice with targeted overexpression of Ltα and β on 
astrocytes under the control of the glial fibrillary acid protein promoter (GFAP-Lta,Ltb). EAE was 
induced in age matched transgenic and wild type animals to assess the contribution of LT to 
EAE pathogenesis. Furthermore GFAP-Lta,Ltb mice were crossed with mice bearing myelin 
oligodendrocyte glycoprotein (MOG)-specific TCR transgenic T-cells  (GFAP/TCR).  
 
Results: 
Three independent LTab transgenic lines were established, developing early onset of 
astrogliosis and microgliosis. Further histological analysis showed numerous infiltrating T-cells 
mostly in the spinal cord and cerebellum of GFAP-Lta,Ltb mice already at the age of 8-10 
weeks. At the same time several pro-inflammatory cytokines and LT-target genes and adhesion 
molecules are upregulated in the CNS of transgenic mice. In the EAE experiment GFAP-Lta,Ltb 
mice show an earlier disease onset, more severe disease manifestation and relapse compared 
to age matched wild type littermates. Moreover GFAP/TCR mice developed spontaneously EAE 
like neurological symptoms - mainly localized in the spinal cord and cerebellum - with a 95% 
incidence. Neither of the 2 parental transgenic strains developed spontaneous autoimmunity. 
 
Conclusion: 
We conclude that the transgenic Ltab overexpressing mouse model might be suitable to 
investigate the mechanisms and consequences of chronic inflammation in the CNS in 
combination with various neurodegenerative diseases. In the GFAP/TCR double-transgenic 
mouse EAE model the inflammatory demyelinating disease developed spontaneously. It resul-
ted from the attraction of myelin autoimmune T cells via the inflammatory milieu in the CNS 
created by LT overexpressing astrocytes.  
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Introduction: 
Chronic pancreatitis (CP) is an inflammatory disease characterized by irreversible and progres-
sive destruction of the pancreas, resulting in severe exocrine and endocrine insufficiency and/or 
diabetes. Among different entities of CP, autoimmune pancreatitis (AIP) represents a distinct 
form with characteristic clinical and histological features. AIP represents a systemic autoimmune 
disease, which responds well to conventional steroid treatment however relapses are frequen-
tly reported. We previously demonstrated upregulation of the pro-inflammatory cytokines 
lymphotoxin α and β (LTαβ) in patients with chronic pancreatitis and AIP when compared to 
healthy controls. Lymphotoxin was found to be expressed on activated lymphocytes as well as 
on acinar cells in patients with AIP and with pancreatitis of non-autoimmune origin. 
Subsequently, we generated transgenic mice with targeted overexpression of LTα and β in the 
exocrine pancreas (Tg(ELa1-Lta,b)), which develop chronic pancreatic inflammation and spon-
taneous AIP. 
 
Methods: 
The AIP was confirmed by immunohistochemistry, FACS analysis and ELISA. Transgenic mice 
were crossed with mice lacking proinflammatory monocytes (CCR2-/-) or mature lymphocytes 
(Rag1-/-). Mice with established AIP were treated with corticosteroids or with inhibitors of LTR 
signalling pathway (LTR-Ig). 
 
Results: 
The Tg(ELa1-Lta,b) mice show elevated transcript levels of inflammatory chemokines and 
cytokines also found to be upregulated in human CP and AIP, and increased pancreatic 
enzyme levels. At approximately six months of age ectopic expression of LT led to the 
generation of tertiary lymphoid organs, hallmarks of autoimmune disease. The autoimmne 
reaction was characterized by (1) the presence of ANAs, (2) the rise in total serum IgG levels 
(3) with concomitant development of antibodies against pancreatic self antigens as well as (4) 
extrapancreatic manifestation mainly in the kidney. Transgenic mice were responsive to 
treatment with corticosteroids - which abrogated pancreatic inflammation but did not revert the 
autoimmune repertoire. In contrast blocking LT signalling by treatment with fusion protein 
directed against LTR-not only led to a strong decrease of the initially observed inflammatory 
pathology but also prevented the persitance of the autoimmune phenotype. 
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Conclusion: 
The Tg(ELa1-Lta,b) mice represent a novel and unique genetic model which develops chronic 
pancreatic inflammation and spontaneous AIP like pathology. Acinar specific activation of LTR 
signalling is sufficient to initiate disease development. Our study revealed novel mechanisms of 
anti-inflammatory effects of corticosteroid compared to anti-autoimmune responses upon LTR-
Ig treatment. 
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Introduction: 
Endometriosis is a benign and chronic disorder associated with pelvic pain and infertility. We 
have previously shown that HDAC-inhibitors block the proliferation and survival of endometriotic 
cells as well as the expression of pro-angiogenic factor VEGF. Endometriosis is also an estro-
gen-dependent disorder. Estrogen-binding receptors such as the classic ER- and ER- and the 
recently described, G-protein coupled receptor GPER, show an endometriosis-specific expres-
sion pattern. They may be critical for this disorder, and it is suggested that the downregulation 
of these receptors may contribute to disorder revelation. Using 11z immortalized epithelial 
endometriotic cells, we investigate the effects of hypoxic culture conditions and the effects of 
HDAC-inhibitors on the expression of ER-, ER-, and GPER. By virtue of the suggested role of 
GPER in controlling proliferation, the effects of highly specific GPER-modu-lators were also 
investigated. 
 
Methods: 
11z cell cultures were treated with the HDAC-inhibitors Valproic acid (VPA), Romidepsin and 
suberoylanilide hydroxamic acid (SAHA). Drug-induced effects on ER-, ER-, and GPER 
protein expression were determined by immunoblot analysis. Hypoxic conditions were mimicked 
by the presence of cobalt chloride in the culture medium. Effects of GPER modulators (G-1, G-
15) on proliferation of 11z cells were investigated in steroid-free serum and assessed by the 
MTT-assay. 
 
Results: 
We demonstrate that hypoxic conditions increased the expression of ER-, ER-, and GPER. 
This correlated with the induction of HIF- (hypoxia-inducible factor 1, alpha) expression. We 
also demonstrate that Romidepsin and SAHA reduced the expression of GPER in a concentra-
tion-dependent manner. This expression reduction correlated with the accumulation of acetyla-
ted histones, a response typical for HDAC-inhibitor. A respective downregulation of ER-, ER-, 
was not observed. VPA did not affect the expression of ER-, ER-, and GPER. We further 
demonstrate that the GPER-specific agonist G-1 stimulated the proliferation of 11z cells and 
that this G-1-mediated-mediated stimulation was reversed by the GPER-specific antagonist     
G-15. 
 
Conclusion: 
The following conclusions may be drawn: (i) Hypoxia increases expression of ER-, ER-, and 
GPER. (ii) GPER but not ER-, ER-, expression can be downregulated by the HDAC-inhibitors 
SAHA and Romidepsin in endometriotic cells and thus may serve as a potential therapeutic 
target. (iii) Likewise, GPER-specific antagonists (such as G-15) may provide a potential pharma-
cological tool to inhibit the function of GPER. 
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Introduction: 
Thrombin and activated protein C (APC) signaling can mediate opposite biological responses in 
endothelial cells. Given that thrombin induces procoagulant tissue factor (TF), we examined 
how TF activity is affected by APC. 
 
Methods: 
Effects of exogenous or endogenously generated APC on TF-dependent activation of clotting 
factor X (Xa) was analyzed on a monolayer of EAy926 human endothelial cells as well as in a 
purified transient where agonists were individually addend and membrane bound factors tran-
siently overexpressed. 
 
Results: 
Exogenous or endogenously generated APC led to increased TF-dependent factor Xa formation 
on the EAhy926 human endothelial cell line. If APC was present together with thrombin, induc-
tion of TF activity was synergistic. Induction was dependent on APC’s proteolytic activity as well 
as on binding to endothelial cell protein C receptor (EPCR) but not on protease activated recep-
tors. APC did not affect total TF antigen expression or the availability of anionic phospholipids 
on the endothelial apical cell membrane. Western blotting and cell surface immunoassays 
demonstrated that APC sheds the Kunitz 1 domain from the endogenous membrane-associated 
tissue factor pathway inhibitor (TFPI) in a dose and time dependent manner. To further explore 
the effects of APC, TFPI was overexpressed in HEK293t cells. Only directly GPI-anchored 
TFPIβ was found to stay membrane bound and the Kunitz 1 domain of the overexpressed 
TFPIβ was shedded by APC when EPCR was co-expressed, consistent with the results in 
endothelial cell lines. TFPIβ Lys86Ala mutation between the Kunitz 1 and 2 domains eliminated 
both cleavage and the enhanced TF activity in response to APC. Moreover, APC’s effect on TF 
procoagulant activity in the overexpression system and in endothelial cells was abolished in the 
presence of a blocking antibody against TFPI.  
 
Conclusion: 
Taken together, these data indicate that APC upregulates TF activity by EPCR-dependent 
shedding of the Kunitz 1 domain from membrane-associated TFPI.  
Our results demonstrate an unexpected novel procoagulant role of the protein C pathway that 
may have important implications for the regulation of TF- and TFPI-dependent biological 
responses and for fine tuning the hemostatic balance in the vascular system. 
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Introduction: 
Renal allograft recipients are at high risk for bone loss within the first year after transplantation. 
Receptor Activator of Nuclear factor-Kappa-B Ligand (RANKL) is a key regulator of the activity 
and survival of osteoclasts. Denosumab (Prolia®) is a humanized monoclonal antibody targeting 
RANKL, which is effective in the treatment of postmenopausal osteoporosis. Whether Deno-
sumab is effective to prevent bone loss after renal transplantation has not been evaluated. 
 
Methods: 
POSTOP is an ongoing, single center, randomised 1-year trial testing the efficacy and safety of 
Denosumab to prevent bone loss in kidney allograft recipients on standard triple immuno-
suppression including steroids. Patients with a functioning graft are recruited within 14 days 
after transplantation. After bone density measurement, study patients are randomized 1:1 to 
receive 60 mg Denosumab within 14 days and 6 months after transplantation in addition to 
standard treatment with calcium/vitamin D or standard treatment alone. Patients with severe 
osteoporosis (T score < -4) are excluded. The primary endpoint is the change in total hip bone 
mineral density (BMD) after one year. Secondary endpoints include changes in bone mineral 
metabolism parameters, incidence of fractures, and allograft function at one year. 
 
Results: 
From June until October 2011 the first 20 patients have been randomized (10 Denosumab vs. 
10 control). Their mean age is 52±11years, 8 female (40%) and 12 male (60%), eGFR 55±18 
ml/min, DEXA BMD (T score) total hip -0.4±0.9 and lumbar spine -0.6±1.0, DEXA BMD (g/cm2) 
total hip 0.94±0.11 and lumbar spine 1.01±0.12, calcium 2.32±0.16 mmol/l, phosphate 
0.63±0.40 mmol/l, 25-OH Vit. D 17.5±9.9 µg/l, PTH 206.9±197.4 ng/l, mean dose of steroids 
until randomization 1034±195 mg. So far, no drug-related serious adverse events have been 
observed.  
 
Conclusion: 
The POSTOP trial represents the first study to investigate whether Denosumab prevents BMD 
loss in the first year after kidney transplantation. 
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Introduction: 
The patterning of neuronal and vascular networks involves common mechanisms e.g. guidance 
molecules acting on neuronal growth cones as well as vascular endothelial tip cells. In the 
central nervous system (CNS), the membrane protein Nogo-A is known as a potent inhibitor for 
neurite outgrowth, restricting regeneration and plasticity in the adult CNS and acting as a repul-
sive guidance molecule during development.Nogo-B, a short isoform of Nogo-A, has been 
shown to affect vascular remodeling after injury in peripheral blood vessels and to be essential 
for angiogenesis in zebrafish, but the physiological role of the Nogo family of proteins on vascu-
lar endothelial cells in the CNS is completely unknown. 
 
Methods: 
Nogo-A is highly expressed by CNS neurons in the environment of growing blood vessels and 
around endothelial tip cells, but was undetectable in vascular endothelial cells themselves. 
Nogo-A gene ablation (KO) or blockade of Nogo-A with a neutralizing antibody markedly 
increased the densities of forming blood vessels in different brain regions as well as in the retina 
of postnatal day 4 (P4) and P8 mice. In vitro, Nogo-A inhibited spreading, migration, and sprout 
formation of freshly dissociated murine brain-derived microvascular endothelial cells (MVECs) in 
a RhoA-ROCK pathway-dependent manner. The inhibition of MVEC cell spreading on a sub-
strate coated with brain extract was partially reversed by anti-Nogo-A antibodies, indicating that 
this Nogo-A domain contributes in a major way to the negative control of endothelial cell growth 
in the CNS. Time lapse video microscopy of MVECs growing on a nanopillar substrate revealed 
fast retraction kinetics of individual filopodia upon addition of a soluble Nogo-A fragment. Co-
cultures of MVECs with Nogo-A-expressing PC-12 neuronal cells showed a repellent effect of 
the PC-12 cells on MVEC which was strongly reduced by anti-Nogo-A antibodies. 
 
Results: 
Immunofluorescence was performed on 40-µm free-floating sections at P4 and P8 were stained 
for Nogo-A with Laura antibody, endothelial cells with Isolectin B4 (IB4, red) and nuclei with 
DAPI (blue).The blood vessel density of IB4+ vessels was analysed and measured using a 
stereological GRID-method in P8 C57BL/6 wild-type, Nogo-A-/- mice and in mice i.p. injected for 
8 days with the neutralizing anti-Nogo-A- (11C7) or an isotype control Ab. MVEC cultures were 
prepared from P8 mice brain. The spreading assay was performed with various concentrations 
of purified Delta 20/Delta 21 coated on four-well petri dishes and incubated for 1 h at 37°C. After 
4-8 h of spreading, MVEC cells were fixed and analyzed. To block Rho-A-ROCK, the inhibitor 
Y27632 was added at a final concentration of 20 µM.Time lapse video microscopy was done by 
culturing MVECc on a fibronectin-coated substrate and treated with 1 µM soluble Delta 20 or 
Delta 21. Time lapse video microscopy of MVEC was carried out over at least 90 min using 
confocal microscopy.Theencounter assay was achieved with Nogo-A expressing PC-12 cells 
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and MVECs in the presence and absence of neutralizing Nogo-A (11C7, 20 µg/ml) or an istoype 
control Ab and analyzed after 4-28 h. 
 
Conclusion: 
Our data demonstrate a new role for Nogo-A as an important regulator of angiogenesis in the 
CNS. Development of pro- or anti-angiogenic strategies based on Nogo-A could therefore lead 
to new therapeutical approaches for various angiogenesis-dependent CNS pathologies such as 
brain tumors, stroke and retinopathies, in the future. 
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Introduction: 
The Immune/Inflammatory response is considered to be a protective mechanism aiming to rid 
the organism of both the initial cause of cell injury (such as micro-organisms, toxins, antigens) 
and the consequences of such injury. In this process, cells cooperate using molecular signals, 
including cytokines, prostaglandins, nitric oxide (NO) and many other factors. Inflammation-
induced bone loss has been proven to be due to an increased number of bone-resorbing 
osteoclasts. Recently we demonstrated that NMP (N-Methyl Pyrrolidone), a biologically inactive 
small chemical, inhibits RANKL-stimulated osteoclastogenesis by suppressing NFATc1 expres-
sion, and RANKL-induced osteoclasts function by disturbing actin rings formation and decrea-
sing MMP 9 activity.  
The aim of this study was to test if NMP, beside his effect on bone remodelling, has an anti-
inflammatory potential. 
 
Methods: 
Anti-inflammatory effect of NMP was assessed via inhibitory effect of nitric oxide (NO) 
production and mRNA and protein expression of iNOS, COX-2, IL-1, IL-6 and TNF-α in 
lipopolysaccharide (LPS) induced RAW 264.7 macrophage cells. NO production was deter-
mined by the standard Griess reaction and the mRNA and protein expression were analysed by 
RT-PCR and Western-blot respectively. 
 
Results: 
To exclude the possibility that reductions of the levels of NO and inflammatory cytokines were 
due to direct toxicity of NMP to the cells, we evaluated cell toxicity of NMP at different 
concentrations (5 and 10 mM) using WST-1 assay. NMP-induced cell toxicity was negligible at 
concentrations used in RAW264.7 cells. 
To investigate the effect of NMP on NO production, nitrite, a stable end-product of NO, was 
assayed in the culture media. NMP inhibited LPS-induced NO production in a dose-dependent 
manner. RT-PCR and Western blotting showed that the iNOS mRNA and protein expression 
were almost undetectable in unstimulated cells but were markedly augmented by LPS. 
Pretreatment with NMP greatly suppressed LPS-induced mRNA and protein expression of iNOS 
in RAW264.7 cells. Cyclooxygenase 2 (COX-2) mRNA induced by LPS was also inhibited by 
NMP. When the pro-inflammatory cytokine mRNA expression was examined, we found that that 
LPS (1 µg/mL) treatment caused marked increases in TNF-α, IL-6, IL-1α and IL-1β mRNA 
expression, which were significantly attenuated by NMP pretreatment. 
 
Conclusion: 
Taken together, our results indicate that the anti-inflammatory effects of NMP in activated 
macrophages is initiated by a not yet established mechanisms, resulting in the inhibition of NO, 
TNF-α, and IL-1 formations. 
In conclusion, the findings of this study showed that NMP exhibits an anti-inflammatory activity 
that is dependent on its ability to regulate the production of NO and other cytokines in LPS 
stimulated RAW 264.7 cells. NMP may ultimately prove useful in the treatment of inflammatory 
diseases. Future studies are expected to confirm the anti-inflammatory effects of NMP in a 
representative anti-inflammatory animal model. 
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Introduction: 
Recent clinical observations indicate that Regional Anesthesia may favorably affect cancer 
outcome. Endothelial barrier dysfunction is a sine qua non condition for the process of 
metastasis, as is vascular hyper-permeability in Acute Lung Injury (ALI). ALI due to 
inflammatory hyper-permeability is mediated in part by increased ICAM-1 (Intracellular 
Adhesion Molecule-1) expression, and this was shown to be decreased by ropivacaine. 
Scientific evidence implicates ICAM-1 in tumor invasion in vitro and in metastasis in vivo. 
Circulating cancer cells extravasate to secondary sites probably using a process similar to 
inflammatory cells. Another potent regulator of endothelial permeability is Src-kinase. We have 
demonstrated in previous experiments that ropivacaine protects against capillary leakage by 
suppressing Src activation. We examined the effect of ropivacaine on LPS-induced Src 
activation and ICAM-1 phosphorylation as well as on Tumor Necrosis Factor-a (TNF- a) induced 
production of MCP-1 by H838 lung cancer cells. 
 
Methods: 
Cells were stimulated for 4 hrs with lipopolysaccharide (LPS) in absence or presence of 
ropivacaine (1 nM – 100 mM), lysed and proteins were separated SDS-PAGE. After the transfer 
to nitrocellulose membranes, H838 derived proteins were immunoblotted to assess the level of 
active Src (phospho-Tyr418), and phosphorylated-ICAM-1 (phospho-Tyr518). H838 cells were 
also stimulated with TNF-á with and without ropivacaine to determine its effect on the 
production of the pro-inflammatory cytokine monocyte chemoattractant protein-1 (MCP-1). H838 
culture media was collected and (MCP-1) levels measured by ELISA 
 
Results: 
Western blot analysis revealed that ropivacaine dose dependently decreased Src activation and 
ICAM-1 phosphorylation induced by 4 hours LPS treatment in H838 lung cancer cells. 
Ropivacaine dose-dependently attenuated by TNFa-induced MCP-1 production 4 hours after 
stimulation of H838 lung cancer cells. Ropivacaine treatment of H838 cells alone did not alter 
MCP-1 production compared to untreated cells.  
 
Conclusion: 
We demonstrated the importance of ropivacaine in attenuating Src activation and ICAM-1 
phosphorylation in H838 lung cancer cells as well as in decreasing MCP-1 production. 
Inflammation and tumor malignant potential apparently have common molecular mediators and 
possibly similar mechanisms. Our results indicate ropivacaine might affect these processes 
through the same pathway. These findings, which warrant further investigation, support the use 
of regional anesthesia techniques in cancer patients. 
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Introduction: 
In healthy individuals, an increased metabolic load is compensated by an increase in beta-cell 
mass and function. In type 2 diabetes however, this compensation collapses. Pre-diabetic and 
diabetic patients often exhibit a shift in their lipoprotein profile towards low plasma levels of high 
density lipoprotein (HDL), a high triglyceride concentration and an elevated fraction of small 
dense low density lipoprotein. Previously, it has been described that HDL protects pancreatic 
beta-cells from human and murine donors from basal and interleukin-1beta (IL-1b)-stimulated 
apoptosis.  
 
Methods: 
HDL was isolated from human plasma of healthy donors by sequential ultracentrifugation. INS-
1E cells, a rat pancreatic tumor beta-cell line, were exposed to HDL. Later on, apoptosis was 
stimulated with IL-1b and analyzed by using the Cell Death Detection ELISA Plus Kit. RNA was 
isolated from the cells after 12h and 24h stimulation of apoptosis with IL-1b. Gene expression 
was measured with the Rat Gene Expression Microarray (Agilent Technologies) in collaboration 
with the Functional Genomics Center Zürich. 
 
Results: 
The anti-apoptotic effect of HDL and its protein moiety could be reproduced in the INS-1E beta-
cell line. To identify signalling pathways mediating the anti-apoptotic effect of HDL, we perfor-
med a genome-wide expression analysis in INS-1E cells in the presence or absence of IL-1b 
and HDL. The expression data obtained from the microarray analysis highlight specific apoptotic 
pathways which are up or down regulated by IL-1b and attenuated by HDL. These pathways 
include the endoplasmatic reticulum stress response pathway, Akt/PKB signalling, TNF receptor 
1 signaling, FAS signaling, and p53-mediated apoptosis.  
 
Conclusion: 
The study of pathways involved in the protective effect of HDL will help us to understand the 
mechanisms by which HDL exerts its protective effect against the inflammatory cytokine IL-1b in 
pancreatic beta-cells. This knowledge may help to exploit HDL towards preventing or delaying 
the manifestation of diabetes mellitus type 2 in pre-diabetic subjects.  
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Introduction: 
To measure the B1-field distribution in 3.0 Tesla liver magnetic resonance imaging with and 
without multi-transmission radiofrequency (RF) irradiation and to quantify the contrast-to-noise 
ratio available with standard clinical imaging protocols.  
 
Methods: 
Six patients with liver lesions and nine healthy volunteers were included. Hepatic B1-field 
distribution was assessed Couinaud-segment wise for both RF modes with actual flip-angle 
imaging in a 3.0 Tesla MR scanner capable of two-channel RF transmission. Additionally, a 2D 
T1-weighted gradient-echo (TR/TE 180.0ms/2.3ms, excitation angle 55°) and a T2-weighted 
single-shot fast spin-echo sequence (TR/TE 1501ms/80ms) were acquired. Average contrast-to-
noise ratio between liver parenchyma and segmental veins was measured in each segment. 
Two independent readers identified lesions in images from both transmission mode acquisitions.  
 
Results: 
Mean actual flip angles achieved with conventional single-transmission irradiation were 44-53% 
of the nominal value in segments II-IV and 63/67% in segments VI/VII, while they were below 
77% in all segments. Mean actual flip angles measured for multi-transmission irradiation were 
between 82-100% of the nominal value in all segments. “T1-weighted” single-transmit images 
exhibited areas of low B1-field strength with pure proton-density weighting of image contrast. T2-
weighted single-transmission images displayed significantly reduced signal intensity but nearly 
unchanged contrast weighting in these areas. In T1-weighted multi-transmit images the two 
readers detected 22 and 14 liver lesions that they did not identify in the single-transmit images. 
In the multi-transmit T2-weighted images they detected 6 and 1 additional lesions.  
 
Conclusion: 
Multi-transmit RF irradiation can generate a B1-field that is homogeneous over all liver segments 
at a field strength of 3.0 Tesla, thereby reducing the risk of false negative results, particularly in 
T1-weighted gradient-echo imaging.  
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Introduction: 
Incomplete spinal cord injury usually leads to an impairment of motor function. In mildly affected 
subjects this motor function can be restored to a normative level with respect to locomotion and 
activities of daily living for instance. However, a structural damage of the neuromuscular system 
usually remains and so far it is unknown how these well-rehabilitated subjects perform in more 
demanding motor tasks. The aim of this study was to investigate extent and location of remai-
ning motor deficits in well-rehabilitated subjects with incomplete spinal cord injury.  
 
Methods: 
Compared to controls, well-rehabilitated subjects with incomplete spinal cord injury still suffered 
from deficits in conduction (31.1 ± 1.9 ms vs. 35.4 ± 4.8 ms, p < 0.001) and movement time 
(198 ± 26 ms vs. 274 ± 46 ms, p < 0.001), whereas their cortical (178 ± 23 ms vs. 196 ± 47 ms, 
p = 0.23) and motor times (97 ± 33 ms vs. 85 ± 39 ms, p = 0.24) were essentially normal. 
Additionally these patients also suffered from delayed movement times of the upper limb (231 ± 
37 ms vs. 292 ± 77 ms, p = 0.001), even if their injury was located in the thoracic or lumbar 
region. 
 
Conclusion: 
Well-rehabilitated patients with incomplete spinal cord injury still experience difficulties with 
quick and precise movements. Furthermore, combining transcranial magnetic stimulation, 
electromyography and a response time task proved useful for investigating deficits in executing 
fast movements and this approach might be applicable to other patient groups as well. 
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Introduction: 
Important reactions of drug metabolism, namely UGT mediated glucuronidation and arylsulfa-
tase C mediated hydrolysis of sulfates, take place in the endoplasmic reticulum (ER) of hepato-
cytes. Glucuronides and sulfates are charged and hydrophilic and have to cross the ER mem-
brane. Therefore, it is likely that such metabolites need transport system(s) to cross the ER 
membrane. The current project aims first to characterize transport system(s) for glucuronides 
and sulfates in smooth (SER) and rough (RER) endoplasmic reticulum membrane vesicles 
isolated from rat liver and second to identify such transport system(s). 
 
Methods: 
SER and RER membrane vesicles are isolated from TR- and Wistar rats utilizing discontinuous 
density gradient centrifugation. Purity of isolated SER and RER membrane vesicles is verified 
by western blotting using Sec61α as marker for the RER and Cyp3a2 as marker for the SER. 
Transport studies of radiolabeled taurocholate, estrone-3-sulfate and estradiol-17β-glucuronide 
into SER/RER membrane vesicles are performed using the rapid filtration method. 
 
Results: 
First results show time-dependent transport for taurocholate and estrone-3-sulfate but no trans-
port for estradiol-17β-glucuronide into vesicles isolated from TR- rats. Comparing taurocholate 
transport into membrane vesicles, transport activity was higher in SER membrane vesicles. 
However, no difference in taurocholate transport between Wistar and TR- rats could be seen in 
SER membrane vesicles. In contrast, expression of Cyp3a2 is much higher in vesicles from 
Wistar rats compared to TR- rats. 
 
Conclusion: 
So far, SER and RER membrane vesicles show transport activity for estrone-3-sulfate and 
taurocholate.  
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Introduction: 
Pain or distress is difficult to detect in laboratory mice with conventional methods of clinical 
examination or short cage-side observations as mice do not obviously show symptoms of mild 
to moderate pain. Nest building is a species-specific, highly motivated and spontaneous 
behaviour of mice. Preliminary studies revealed a correlation of postsurgical pain and nest 
building performance in laboratory mice. However, a standardised nest scoring system for the 
assessment of pain has so far not been developed. Here we investigated the feasibility and 
reliability of nest complexity scoring under various conditions as a method to detect mild to 
moderate post-operative pain in laboratory mice and aimed to standardise this method for the 
use in laboratory routine. 
 
Methods: 
As nest material, standardised pressed cotton squares (nestlets) were used. After analysing the 
fluctuating normal nest building performance for 24h in a pilot study, seven time points (3, 5, 7, 
9, 18, 22, 24h) for scoring the nest complexity in the main study were selected. In the following 
experiments the influence of pain on nest complexity was tested in 144 single and pair housed 
female C57 BL/6J mice. After an adaptation period of 3 days, baseline measurements were 
conducted with all animals. 24 hours later treatment and subsequent experimental measure-
ments followed. Individually housed mice were randomly allocated into six groups (n=8). 3 
control groups were treated with either saline solution or carprofen at 5 or 50mg/kg 1h prior 
sevoflurane anaesthesia. The 3 surgery groups received either saline solution or carprofen at 5 
or 50mg/kg 1h prior to anaesthesia and underwent a one-side minor laparotomy. In the pair 
housed mice (n= 8 pairs/group) the same regimen was conducted but with only one dose of 
carprofen (50mg/kg) in the control and the surgery groups. During baseline and experimental 
measurements the nests were scored at seven time points after surgery. For the nest scoring a 
numeric scoring system (scores 0-5) was used and nesting scores as well as latency until first 
nest building activity were measured. 
 
Results: 
In general pair housed mice showed higher nest scores than single housed mice. A reliable 
discrimination between baseline and experimental performance was found at 7-9 hours after the 
start of the experiment in all groups. In single housed mice a clear graduation in nest building 
performance was seen, with highest nest scores in control groups followed by surgery with 
analgesia and lowest scores in surgery without pain relief. In pair housed mice the control 
groups had higher nest scores than surgery groups. At 22 to 24 hours experimental nest scores 
increased towards baseline values. In both housing conditions the shortest nest building latency 
was found in control groups, followed by an intermediate latency in surgery groups with anal-
gesic (50mg/kg) and high nesting latency in groups without pain alleviation. 
 
Conclusion: 
Postoperative pain was identified reliably with scoring of nest complexity at 7-9 hours after 
laparotomy in mice. The scheme developed with this study is easily implementable in the 
laboratory routine. Further investigation has to determine whether the changes in the nest 
building behaviour are specific to laparotomy only or whether they can be applied to other 
painful procedures. 



89 

1735  
 
L. Ramenzoni1, L. Jimenez-Rojo1, M. Alexiou1, H. Gomes Rodrigues2, L. Viriot2, D. Graf1,  
T. Mitsiadis1 

 
Genetic basis of evolutionary significant tooth shape variations: the role of Notch 
signaling pathway 
 
Institute of Oral Biology, Department of Craniofacial Development and Regeneration, University 
of Zurich1, Ecole Normale Supérieure de Lyon, University of Lyon, France2 

 
Introduction: 
Mammalian tooth morphology is a valuable tool for linking evolutionary transformations with the 
genetic control of development. Evolution of teeth has been shown be greatly influenced by 
environment but the genetic basis of microevolutionary subtle changes in the tooth shape is 
largely unknown. Morphology of the hard tissues of the teeth is largely unaffected by that of 
adjacent organs, making the tooth an excellent model to study the genetic basis of organs 
shapes. The aim of this work is to identify genetic pathways linked to the evolution of species-
specific tooth shapes by comparing gene activities during tooth shape development. For this 
purpose we used the K14Cre;Jagged1fl/flmice.  
 
Methods: 
Dental morphological variations of location, size and interconnection of cusps were analyzed in 
the wild type and K14Cre;Jagged1fl/fl mice. Images of mice skulls were obtained using X-ray 
synchrotron microtomography at the European Synchrotron Radiation Facility (France). Dental 
rows were digitized using a stereomicroscope (Leica® M165C) connected to a spot CCD 
camera (Leica® DFC420). Length (L) and width (W) for each molar were extracted at 0.001 mm 
using the LAS Core software (Leica®). In order to quantify the shape variations within M1 and M1 
mesial parts, five other distances (d1-d5) were measured using LAS Core. The outline analysis 
Elliptic Fourier Transform method was applied to the data using EFAwin software for overall 
tooth shapes. The Student's t-test and Fischer's F-test were used on each dental measurement 
(W, L and d1-d5) for wild type and K14Cre;Jagged1fl/fl mice to check mean and variance 
equality. Jagged2, Shh, Bmp4 and Bmp7 expression patterns in the enamel knot region were 
examined at E14.5 stage by in situ hybridization performed using previously described methods. 
 
Results: 
According to Student's t-tests, mean sizes (L and W) of all molars are significantly lower for 
K14Cre;Jagged1fl/fl mice than for wild type specimens. There is no significant difference 
concerning the variances. The morphological differences observed between wild type and 
K14Cre;Jagged1fl/fl mice are slight, and mainly concerning the location and connections of a few 
cusps. The most striking variations on upper molars involve the c1 cusp. On M1, the c1-c2 
connection profile is generally high and V-shape in the wild type, while it is more frequently low 
and U-shape in K14Cre;Jagged1fl/fl. On lower molars, a slight variation was located on the 
mesial part of M1, and which involves a mild fusion of c1 and c2 (d3-d4) cusps and a degree of 
mesial profusion of c1(d5). In situ hybridization showed that the expression of Shh and Bmp7 
were decreased in the enamel knot of the K14Cre;Jagged1fl/fl mice when compared with the 
enamel knot of the wild type mice.  
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Conclusion: 
Our results revealed that K14Cre;Jagged1fl/flmice present minor differences but important tooth 
shape variances such as slight size and shape modifications of the molars. The present results 
could be rather understood in a microevolutionary than at a macroevolutionary perspective. The 
Jagged1 gene influences important morphogenetic genes such as Shh and BMPs and therefore 
could be involved in minor dental modifications. Such mutations appear to be very interesting 
and highly promising regarding the enormous crown variation observed in human molars. 
Subtle morphological changes in the molar cusps of this model mouse may elucidate how 
genetic signaling interactions affect developing morphology in humans as a key transition to 
evolution. 
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Introduction: 
Retrospective analysis of patients undergoing cancer surgery suggests the use of regional 
anesthesia may reduce cancer recurrence and improve survival1. Amide-linked local anesthetics 
(LA) were demonstrated to have anti-inflammatory properties2, e.g. in experimental lung 
inflammation or in patients undergoing colorectal surgery3. There is increasing evidence that 
similar inflammatory processes involving Src tyrosine protein kinase (Src) and intercellular 
adhesion molecule-1 (ICAM-1) are important in tumor growth and metastasis4,5. We hypothe-
sized that amide-, but not ester-linked LA may inhibit inflammatory cytokine-signaling and 
migration of a human lung cancer cell line. 
 
Methods: 
NCI-H838 lung cancer cells were incubated with Tumor Necrosis Factor- (TNF-) in 
absence/presence of ropivacaine, lidocaine or chloroprocaine (1nm – 100M). Cell lysates were 
analyzed for Src-activation (pY419 Src) and ICAM-1-phosphorylation (pY512 ICAM-1) via 
Western blot. Experiments using the agonist veratridine and the antagonist tetrodotoxin 
evaluated the role of the voltage-gated sodium channel (VGSC). Additionally, cell migration 
through a polycarbonate membrane at 4 hours in presence of the LA was assessed. 
 
Results: 
Basal Src-activity was decreased by 48% (p=0.022) by ropivacaine treatment (10M) of H838 
cells for 20 minutes. Ropivacaine and lidocaine co-administered with TNF- decreased Src-
activation (52% by 1M ropivacaine, p=0.022; 73% by 10M lidocaine, p=0.016) and ICAM-1-
phosphorylation (32% by 1M ropivacaine, p=0.031; 50% by 1M lidocaine, p=0.016) compared 
to TNF- alone, whereas chloroprocaine had no such effect. The inhibitory effects on Src- and 
ICAM-1-phosphorylation were independent from the VGSC. Migration at 4 hours was inhibited 
by 28% (p=0.046) in presence of 1M ropivacaine and by 24% by 1nM lidocaine (p=0.01). 
Chloroprocaine and a shorter exposure (15 minutes) of ropivacaine did not alter cancer cell 
migration. 
 
Conclusion: 
Inhibition of Src-activity, ICAM-1-phosphorylation, and migration of NCI-H838 lung adeno-
carcinoma cells by amide – but not ester – local anesthetics provide a molecular mechanism by 
which local anesthetics could exhibit a beneficial effect in cancer progression and metastasis. 
 
 
 
 
 



92 

1737  
 
K. Fürer1, O. Potterat1, M. Raith1, R. Brenneisen2, M. Mennet3, M. Schnelle3, AP. Simões-Wüst4, 
U. Von Mandach5, M. Hamburger1 

 
Metabolite profiling of the methanolic extract of Bryophyllum pinnatum 
 
Pharmaceutical Biology, Department of Pharmaceutical Sciences, University of Basel1, 
Department of Clinical Research, University of Berne2, Weleda AG, Arlesheim3, Research 
Department, Paracelsus Hospital Richterswil4, Department of Obstetrics, University Hospital 
Zurich5 

 
Introduction: 
Bryophyllum pinnatum (Crassulaceae) is a succulent perennial plant native to Madagascar 
which has been used in anthroposophical medicine as a psychiatric sedative. More recently it 
was introduced as a treatment for premature labour in this context. Further clinical applications 
are currently being explored. For appropriate quality control of Bryophyllum preparations, in-
depth knowledge of the chemical profile of B. pinnatum is needed. 
 
Methods: 
Plant material of defined origin was lyophilized and extracted with MeOH. The extract was 
submitted to TLC and HPLC-UV-ESI-MS analyses. For full structural characterization of its 
constituents, the MeOH extract was subsequently fractionated by a combination of Sephadex 
LH-20 CC, Diaion HP-20 CC, preparative and semi-preparative HPLC on RP-18. The purified 
compounds were identified by 1D and 2D NMR spectroscopy. TLC and GC-analyses were 
employed for sugar detection in chromatographic fractions. 
 
Results: 
Preliminary HPLC-UV-ESI-MS analyses revealed that flavonoid glycosides were the main UV-
absorbing constituents. More than 10 flavonoids such as kaempferol, quercetin, myricetin and 
acacetin glycosides, and syringic acid -D-glucopyranosyl ester were identified after preparative 
isolation. In addition, the presence of sucrose, glucose and fructose was revealed by TLC and 
GC analyses. With the aid of HPLC-APCI-MS bufadienolides were tentatively detected as trace 
compounds on the basis of their molecular mass. 
 
Conclusion: 
Flavonoid glycosides are the characteristic constituents in the methanolic extract of Bryophyllum 
pinnatum leaves. Further analyses are ongoing in order to confirm the presence of traces of 
bufadienolides in some chromatographic fractions. 
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Introduction: 
Chronic granulomatous disease (CGD) is an inherited disorder of phagocytes in which NADPH 
oxidase is defective in generating reactive oxygen species.  
 
Methods: 
In this study, we reprogrammed three normal unrelated patient’s fibroblasts (p47phox and 
gp91phox) to pluripotency by lentiviral transduction with defined pluripotency factors.  
 
Results: 
These induced pluripotent stem cells (iPSC) share the morphological features of human embry-
onic stem cells, express the key pluripotency factors and posses high telomerase activity. 
Furthermore, all the iPSC lines formed embryoid bodies in vitro containing cells originating from 
all three germ layers and were capable of teratoma formation in vivo. They were isogenic with 
the original patient fibroblasts, exhibited normal karyotype and retained the gp47phox or gp91phox 

mutations found in the patient fibroblasts. We further demonstrated that these iPSC could be 
differentiated into monocytes and macrophages with a similar cytokine profile to blood-derived 
macrophages under resting conditions. Most importantly, CGD-patient specific iPSC derived 
macrophages showed normal phagocytic properties but lacked reactive oxygen species produc-
tion, which correlates with clinical diagnosis of CGD in the patients.  
 
Conclusion: 
Together these results suggest that CGD-patient-specific iPSC lines represent an important tool 
for modelling CGD disease phenotypes, screening candidate drugs and the development of 
gene therapy. 
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Introduction: 
Mice with a human immune system might be useful in preclinical evaluation of vaccine safety 
and efficacy. Despite the capability to support human B and T cell development from trans-
planted human CD34+ cells, Rag2-/-c

-/- mice have shown only limited generation of specific IgG 
antibody responses. In order to favor a better immunoglobulin (Ig) class switching and plasma 
cell differentiation we sought to generate human IL6 knock-in (hIL6) Rag2-/-c

-/- mice and study 
human B cell maturation and function in these animals. 
 
Methods: 
Sublethally irradiated mouse IL6 (mIL6) or hIL6 Rag2-/-c

-/- newborns were intrahepatically 
injected with 1-2x105 human fetal liver CD34+ cells. The mice were bled at different time-points 
after transplantation and plasma samples were collected and used for Ig measurement by 
ELISA. Single-cell suspension of cells was obtained from the bone marrow (BM), thymus and 
spleen from sacrificed mice and analyzed by FACS for the presence of human immune cells. 
The non-parametric Mann-Whitney U test was used to determine statistical significance 
between the two groups. Differences were considered significant when the p values were lower 
than 0.05. 
 
Results: 
hIL6 Rag2-/-c

-/- mice showed a higher human peripheral engraftment when compared with the 
mIL6 mice. The increased percentage of human CD45+ cell was already visible at week 8 in 
peripheral blood (PB) (7.98%±1.4 vs 2.36%±0.83) and became more evident at week 20 
(30.31%±6.48 vs 3.54%±0.58). The spleen of the hIL6 Rag2-/-c

-/- mice displayed also a higher 
human engraftment both in percentages (61.75%±10.87 vs 23.56%±5.2) and in absolute 
numbers (14.21x106±1.38 vs 7.26x106±0.66). B cell represented about 50% of the human cells 
found in BM, Spleen and PB of the transplanted mice. In BM there was a prevalence of Pro- 
and Pre-B cells, with no difference between the two groups of mice. The spleen contained some 
mature B cells (~30%) but also a consistent percentage of immature/transitional cells 
(36.45%±5.12 in hIL6 and 27.13%±8.99 in mIL6) indicating a partial block in the B cell 
maturation process. Indeed half of the splenic B cells were CD5+, a molecule expressed on 
immature or on polyreactive IgM-producing B cells. Interestingly the hIL6 Rag2-/-c

-/- mice 
showed increased percentage of CD27+ memory B cells in the spleen compared to the mIL6 
mice (24.73%±8.94 vs 9.46%±2.32) which correlates with the higher level of total IgG detected 
in the plasma (243µg/ml vs 49.6µg/ml at week 12 and 553.6µg/ml vs 297.2µg/ml at week 20, 
respectively). CD38+CD138+ plasma cells (PCs) were detected in the BM and in the spleen of 
both groups.      
 
Conclusion: 
The presence of the hIL6 gene led to a better maintenance of the human cells in periphery. 
Despite the persistence of a substantial percentage of immature B cells, our data on the 
increased memory B cell formation and IgG production in the steady-state condition in hIL6 
RAG2-/-c

-/- mice suggest a possible advantage in using these mice for generating a humoral 
response. Further studies on antigenic stimulation with either T-dependent or T-independent 
vaccine should provide information on the ability of these mice to produce specific antibodies 
and to efficiently give rise to PCs. 



95 

1740  
 
C. Giunta1, F. Manson2, C. Bürrer-Chambaz1, HL. Spencer2, N. Zoppi3, M. Colombi3, EMM. 
Burkitt Wright2, AR. Janecke4, M. Baumgartner1, B. Steinmann1, M. Rohrbach1, GCM. Black2 

 
Genetic heterogeneity in the Brittle Cornea Syndrome (BCS) – New evidence that ZNF469 
and PRDM5 regulate extracellular matrix development and maintenance within the same 
pathway 
 
Division of Metabolism, Connective Tissue Unit, University Children's Hospital and Children’s 
Research Center1, Genetic Medicine Research Group, Manchester Biomedical Research 
Centre, Manchester Academic Health Sciences Centre, University of Manchester and Central 
Manchester Foundation Trust, St Mary’s Hospital Manchester, UK2, Division of Biology and 
Genetics, Department of Biomedical Sciences and Biotechnology, Medical Faculty, University of 
Brescia, Brescia, Italy3, Division of Clinical Genetics, Innsbruck Medical University, Innsbruck4 

 
Introduction: 
The Brittle Cornea Syndrome (BCS; MIM 229200) is an autosomal recessive connective tissue 
disorder characterized by extreme thinning and fragility of the cornea that may rupture even in 
the absence of adequate trauma and can lead to blindness. Keratoconus or keratoglobus, high 
myopia, blue sclerae, hyperelasticity of the skin without excessive fragility, and hypermobility of 
the small joints are additional features of BCS. Initially mutations in ZNF469 were described 
(Abu et al., 2008), however, the mechanisms by which ZNF469 could influence corneal struc-
ture and function and result in BCS remained unknown.  
Here we present the results of molecular analyses of twentyt-two affected families of different 
ethnicities affected with BCS, and  report on their clinical data. 
 
Methods: 
Initially, genome-wide  SNP-homozygosity mapping and sequencing identified ZNF469 muta-
tions in nine families, thus suggesting genetic heterogeneity in BCS. Thereafter, autozygosity 
mapping in two large BCS families of Pakistani origin which did not carry mutations in ZNF469 
was performed in order to identify the genetic defect causing BCS in the remaining families of 
the cohort. 
Genome-wide expression profiling and immunofluorescence analysis of several extracellular 
matrix proteins was undertaken, in order to understand the pathophysiological mechanism 
underlying BCS. 
 
Results: 
Autozygosity mapping in the two BCS families of Pakistani origin allowed us to identify the 
transcription factor PRDM5 as the second gene mutated in BCS, thus confirming genetic 
heterogeneity (Burkitt Wright et al., 2011). Screening of further patients identified homozygous 
mutations in PRDM5 in five additional BCS families, including three from Al-Hussain et al. 2004, 
who had tested negative for ZNF469 mutations, as well as heterozygous PRDM5 mutations in 
individuals homozygous for ZNF469 mutations. Expression profiling and immunofluorescence 
analysis showed evidence of altered expression of extracellular matrix components, in particular 
of fibrillar collagens.  
 
Conclusion: 
In this work we show that BCS is an heterogeneous genetic disorder caused by mutations in 
either ZNF469 and PRDM5. We report on the findings of molecular analysis and clinical 
evaluation of twenty-two families affected with BCS. 
The phenotypic spectrum of BSC appears similar, if not identical, in patients with mutations in 
either ZNF469 or PRDM5. Heterozygous carriers for PRDM5 mutations present with a clear 
intermediate phenotype consisting of blue sclerae, small joint hypermobility and mild thinning of 
the cornea.  
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It remains to be investigated if the presence of ZNF469 together with PRDM5 mutations in the 
same individual is associated with a more severe phenotype. In our patient cohort we have 
identified distinctive syndromic features of BCS, including hypercompliant tympanic membranes, 
hip dysplasia, and severe hypermobility also of the large joints, thus being reminiscent of the 
hypermobility type of Ehlers-Danlos syndrome (MIM 130020). 
Furthermore we show evidences by expression profiling and immunofluorescence analysis that 
regulation of expression of extracellular matrix components, particularly fibrillar collagens, by 
PRDM5 and ZNF469 is a key molecular mechanism that controls normal corneal and other 
connective tissue development and maintenance and, if disturbed, underlies the generalised 
connective tissue disorder BCS including the devastating corneal fragility. 
Finally, the identification of two unrelated families that have clinically BCS but no mutations in 
PRDM5 or ZNF469 suggests that, although there might be a third gene involved in the patho-
genesis of this condition, the large majority of cases could be attributable to mutations in one of 
these two genes. 
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Introduction: 
There is mounting evidence to suggest the involvement of the immune system by means of acti-
vation by metal ions released via biocorrosion, in the pathophysiologic mechanisms of aseptic 
loosening of orthopedic implants. However, the detailed mechanisms of how metal ions become 
antigenic and are presented to T-lymphocytes, in addition to how the local inflammatory 
response is driven, remain to be investigated.  
 
Methods: 
Human T-lymphocytes were cultured in the presence of a variety of metal ions before investi-
gating functional and phenotypic changes using flow cytometric analysis. Additionally, human 
monocyte-derived dendritic cells (mDC) loaded with metal ions were used as antigen-presenting 
cells and incubated with naive T-lymphocytes with the aim of generating titanium-specific T-
lymphocytes.  
 
Results: 
Using an autologous in vitro model, with mDC treated with Titanium (IV), we were able to induce 
Titanium (IV)-specific T-lymphocytes. These T-lymphocytes responded in a dose-related 
manner to Titanium (IV), while they did not cross-react with Titanium (III) or other metal ions, 
indicating that the new antigenic peptide complexes formed by Titanium (IV) are highly specific.  
 
Conclusion: 
This study showed that mDC exposed to Titanium (IV) are able to induce the generation of 
Titanium (IV)-specific T-lymphocytes, demonstrating the strong and specific antigenicity of 
Titanium (IV) ions released by biocorrosion. 
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Introduction: 
There is increasing evidence that metal ions released by biocorrosion play a central role in the 
pathophysiological mechanisms of aseptic loosening. Additionally, in vitro studies suggest that 
human osteoclasts (OC) are able to corrode surgical stainless steel 316L (SS). The aim of this 
study was to investigate whether osteoclastic biocorrosion can be blocked pharmacologically. 
 
Methods: 
Human OC were generated in vitro from peripheral blood monocytic cells (PBMCs) in the pre-
sence of OC differentiation cytokines. Osteoclastic viability, differentiation and resorptive func-
tion (on bone and SS) were assess using standard colorimetric cell viability assay (MTS), fluo-
rescence microscopy, TRAP expression (flow cytometry) and scanning electron microscopy. To 
attempt to block osteoclastic biocorrosion, OC cultured on SS were exposed to non-toxic con-
centrations of Bafilomycin A1 (H+-ATPase inhibitor), Amiloride (Na+/H+ inhibitor) or zolendronic 
acid. The extent of biocorrosion was quantified using atomic emission spectrometry (concentra-
tions of metal ions released into the supernatant) and scanning electron microscopy. 
 
Results: 
PBMCs differentiate into mature and functional OC in the presence of all drugs. Osteoclastic 
resorption of SS was noted with differences in the resorption pattern under all drug treatments. 
Under drug treatment single areas of osteoclastic resorption were larger in size but less 
abundant when compared to positive controls. None of the used drugs was able to inhibit 
osteoclastic biocorrosion of SS. 
 
Conclusion: 
No evidence of reduced osteoclastic biocorrosion of SS in vitro was found using the afore-
mentioned known inhibitors of osteoclastic resorption. 
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Introduction: 
Apoptosis is regulated by a counterbalancing network of pro-apoptotic and pro-survival proteins. 
Mcl-1 is a crucial pro-survival factor, preventing cells to undergo apoptosis. Many chronic liver 
diseases are characterized by a constant loss of hepatocytes. Recently, we have shown that a 
mouse model with hepatocyte-specific deletion of Mcl-1 (Mcl-1Δhep) reveals increased apo-
ptosis, regeneration, and development of hepatocellular carcinomas (HCC). To better charac-
terize apoptosis-driving tumorigenesis, we analyse gene expression patterns in the Mcl-1Δhep 
model, and compare these to gene expression patterns in human liver tissues including HCC. 
 
Methods: 
RNA from livers of Mcl-1Δhep mice, several other genetic mouse models, and human liver 
tissues including HCC of various etiologies were isolated, analysed and compared by 
quantitative real time PCR. 
 
Results: 
RNA microarray of livers at 2 months of age uncovered significantly up- and down-regulated 
genes in Mcl-1Δhep mice compared to wild-type mice. Expression of Top 5 genes was also 
found to be significantly up-regulated in 12 months old Mcl-1Δhep mice (non-tumor and tumor 
tissue) and HCCs of various genetic mouse models for hepatocarcinogenesis as well as in 
human liver RNA from HCCs with different etiology. 
 
Conclusion: 
Analysis of the Mcl-1Δhep mouse model indicates that increased apoptosis might serve as a 
main trigger of tumorigenesis, and thus recapitulates the human pathogenesis of chronic liver 
diseases such as liver tissue destruction and subsequent cancer formation. Overlapping gene 
expression patterns in the Mcl-1Δhep mouse model, human tissues of chronic liver diseases 
and HCC confirms that the Mcl-1Δhep mouse model is a valuable tool for studying human 
hepatocarcinogenesis, and thus also might be suitable for the identification of new molecular 
targets and interventional studies. 
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Introduction: 
Many human chronic liver diseases (e.g. viral hepatitis) are characterized by increased 
apoptosis and proliferation of hepatocytes. Mcl-1Δhep mice represent a suitable model for 
studying human hepatocarcinogenesis in more detail, reflecting chronic loss of hepatocytes and 
compensatory hyperproliferation, finally leading to hepatocarcinogenesis. 
 
Methods: 
Here, we analyze a murine model with the hepatocyte-specific knock-out of the anti-apoptotic 
Bcl-2 protein Mcl-1 (Mcl-1Δhep) to investigate how hepatocyte-specific deletion of Mcl-1 drives 
liver carcinogenesis. Key player proteins in the most important pathways of proliferation and 
apoptosis were inhibited by various biochemical and genetic approaches, backcrossing 
experiments were performed using different knockout mice (e.g. CytC-/-, IL6-/-, TNFR1-/-, JNK1/2-

/-).  
 
Results: 
First, by analyzing Mcl-1Δhep -IL6-/- and Mcl-1Δhep -Cytc-/- mice at 2 months of age we observed a 
reduction of the liver damage compared to Mcl-1Δhep animals. Histological and morphological 
analyzes revealed a decrease of apoptotic and proliferative hepatocytes, going along with 
lowered levels of AST and ALT in the sera of mice. This was proven by altered target gene 
expression profiles and biochemical analyzes. 
 
Conclusion: 
By using different approaches of genetic and biochemical interferences we can reduce the 
burden of liver damage in two month old Mcl-1Δhep mice. 
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Introduction: 
Angiogenesis inhibitors (AIs) diminish or block the de novo formation of capillaries from pre-
existing blood vessels and have been considered a breakthrough concept in cancer therapy for 
many years. To date, however, pre-clinical data on AIs did not translate very productively into 
the clinic. AI monotherapy can apparently raise the tumor´s aggressiveness and has been 
associated with an increasing likelihood for metasases to occur. Perhaps, this AI-mediated 
increase in tumor virulence, stems from the drugs propensity to escalate both extent and 
severity of tissue hypoxia. By combining AI treatment with Monocarboxylate transporter 1 
inhibitors (MCT1) we aim to simultaneously target both oxygenated and hypoxic compartments. 
MCT1 inhibitors lead in hypoxic cells to glucose starvation by rerouting glucose from hypoxic to 
oxygenated cells and thus might indirectly eradicate hypoxic/glycolytic tumor cells and render 
hard-to-treat malignancies more susceptible to therapy. The combination of MCT1 inhibition (to 
target hypoxic cells) with AI agents (to starve oxygenated regions from nutrients) is conceptually 
a very promising and novel approach. 
 
Methods: 
The efficacy of these combination therapy protocols was examined by the animal saving ex ovo 
Chorio-allantoic membrane (CAM)/tumor explant assay. Hematoxylin/eosin stainings helped to 
determine histological details in tumor sections. The degree of tumor oxygenation was assesed 
by immunohistochemical (IHC) staining after i.v. injection of the hypoxic marker pimonidazole. 
Real-time blood flow measurements were done along the periphery of tumors using Laser-
Speckle perfusion imaging. Different angiogenic and hypoxic markers were used to further 
assess activation of HIF-1 driven hypoxic signaling pathways.  
 
Results: 
Using the CAM assay, so far we were able to induce solid tumors with human hepatoma 
(Hep3B), mammary carcinoma (MCF7), melanoma (501) and glioblastoma (U87), as well as 
murine melanoma (B16F10), cell lines on chicken embryos and generate growth kinetics of 
these xenografts. Tumor oxygenation was inferred by several methods, including immuno-
histochemical (IHC) staining following i.v. pimonidazole injection. Real-time blood flow measure-
ments done for MCF7 and B16F10 mel tumor explants showed comparable results. With a 
Laser-Speckle perfusion imager, 16 different regions were analyzed for blood perfusion, around 
the periphery and within the core region of the tumors. Systemic Avastin® treatment clearly 
decreased blood perfusion (FLUX arbitrary unit) in tumor explants and vascularized CAM 
control sites. Currently we are looking for angiogenic and hypoxic markers along with indicators 
for tumor oxygenation (pimonidazole and HIF-1IHC) to analyze the impact of anti-angio-
genesis treatment, with and without MCT1 inactivation, on tissue hypoxia. 
 
Conclusion: 
Observed growth of the tumor explants, its active angiogenesis in conjunction with regional 
tissue hypoxia and its invasion of host tissue all demonstrate the suitability of the CAM/explant 
approach as an animal saving pre-clinical tool to realistically portray the development and 
malignant progression of primary tumors. Using the CAM/explant assay, allows to assess both 
efficacies and unwanted sideeffects of anti-cancer combination therapies.  
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Introduction: 
Fibroblast activation protein (FAP) is a tumour stroma antigen which is highly expressed on 
reactive fibroblasts in the tumour tissue of nearly all epithelial cancers. This includes some of 
the most common and high mortality cancers such as lung-, breast, colon- and prostate carci-
noma. However, FAP is also expressed directly on some melanoma and also some hard-to-
treat sarcoma tumor cells, such as lipo/osteosarcomas. In this study, we specifically focus on a 
naturally FAP-expressing melanoma cell line, SK-Mel-187, and show in-vitro effects of anti-FAP 
antibodies generated in our laboratory on this cell line. Later, we also demonstrate a pre-clinical 
significance of our antibodies in vivo, by radio-immunotherapy in a melanoma tumor mouse 
model.  
 
Methods: 
Two fully human antibodies against FAP have been selected by phage display. They specifically 
bind with high affinities to human and mouse FAP and are thus suitable for syngeneic mouse as 
well as xenografted human tumor models. Further characterization of the antibodies on FAP-
expressing cell lines in vitro was performed using flow cytometry experiments and confocal 
laser scanning microscopy. To make our antibodies therapeutically effective, radiolabeling with 
a weak β-emitting radionuclide, 177Lu was done using a suitable chelator. This radiolabeled 
antibody was injected intravenously in a melanoma mouse model with subcutaneous SK-Mel-
187 tumors.  
 
Results: 
Binding of the novel antibodies to FAP-expressing cells lead to rapid internalization of FAP both 
in vitro and in vivo. Radio-labeling of the antibody with 177Lu resulted in a specific enrichment 
of radioactivity in a FAP-expressing tumor reaching up to 40% i.d./g on day 3 after injection. 
Tumor histologies confirm complete cessation of cell proliferation 3 days post injection of the 
radionuclide.  
 
Conclusion: 
Anti FAP antibodies developed in our laboratory quickly internalize surface FAP expressed on 
SK-MEL-187 cells resulting in specific accumulation of radioactivity in the target cells. This 
clearly establishes potential clinical relevance of our radiolabeled antibodies in future and due to 
its intracellular accumulation, also opens up new avenues for effective antibody toxin-
conjugation therapies as well. 
 
 
 
 
 
 
 



103 

1747  
 
T. Tauböck1, T. Attin1, B. Sener1, W. Buchalla1 

 
Salivary fluoride retention after application of home use topical fluorides 
 
Department of Preventive Dentistry, Periodontology and Cariology, Center for Dental Medicine, 
University of Zurich, Zurich, Switzerland1 

 
Introduction: 
The aim of this in vivo study was to evaluate salivary fluoride retention after treatment with 
topical fluoride agents intended for home use.  
 
Methods: 
Ten volunteers used Elmex mouthrinse (10 ml, 250 ppm F), Elmex toothpaste (1 g, 1400 ppm 
F) and Elmex Gelée (1 g, 12500 ppm F) for 2 min, respectively, or received no fluoride 
treatment (control). Samples of unstimulated whole saliva were collected 0 (slurry), 10, 30, 60 
and 240 min after each treatment. Fluoride contents of saliva samples were measured by 
means of a fluoride ion-specific electrode.  
 
Results: 
Salivary slurry contained 163 ± 41, 169 ± 58 and 1440 ± 497 ppm F directly after application of 
Elmex mouthrinse, Elmex toothpaste and Elmex Gelée, respectively. Fluoride content in the 
non-fluoride control was close to or below the lower limit of quantification (0.08 ppm F). Fluoride 
concentration in saliva decreased with time in all fluoride groups. The mouthrinse, the 
toothpaste and the gel resulted in significantly higher mean salivary fluoride concentrations 
compared to the non-fluoride control up to 240 min. At each time point, the gel resulted in the 
significantly highest salivary fluoride concentration of all groups. No significant differences in 
salivary fluoride concentrations were observed between the mouthrinse and the toothpaste, 
independent of the time point of measurement. Volunteers with low initial unstimulated saliva 
flow rates showed a tendency towards higher salivary fluoride content.  
 
Conclusion: 
It is concluded that all fluoride measures tested led to elevated salivary fluoride concentrations 
at least up to 240 min with the highest concentrated product (gel) leading to the highest salivary 
fluoride concentration. 
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Introduction: 
Urinary pyridinoline crosslinks, hydroxylysyl-pyridinoline (HP, or pyridinoline PYD) and lysyl-
pyridinoline (LP, or deoxypyridinoline DPD) are well characterized markersfor bone resorption 
and collagen degradation, and proven diagnostic tools for genetic disorders of collagen meta-
bolism such as EDS VIA, SCD-EDS and Bruck syndrome. Osteogenesis imperfecta (OI) is a 
heterogeneous genetic disorder characterized by increased susceptibility to fractures. The 
majority of OI is inherited as an autosomal dominant trait caused by mutations in COL1A1 and 
COL1A2 resulting in quantitative and/or qualitative alterations of type 1 collagen. A small pro-
portion of OI is inherited in an autosomal-recessive manner due to mutations in eight different 
genes encoding for proteins of the prolyl 3-hydroxylation complex (CRTAP, LEPRE1, PPIB); for 
collagen chaperones (SERPINH1, FKBP10); for a proteinase (BMP1/mTLD) involved in proces-
sing of the procollagen I C-terminal propeptide; for atranscription factor (SP7/OSX) assumed to 
regulate the differentiation of preosteoblasts to osteoblasts; and for SERPINF1, a secreted 
glycoprotein of the serpin superfamily, probably involved in bone homeostasis. The aim of this 
study was to evaluatethe ratio of total urinary pyridinolines LP/HP (or: DPD/PYD) as a non-
invasive, reliable and cost effective screening tool in individual OI patients, prior to collagen 
biochemical and/or molecular genetic analyses. 
 
Methods: 
Using automated HPLC, we analyzed spot urines of controls and OI patients of known genetic 
background, including three with defects in LEPRE1, three with mutations in CRTAP, one with 
mutation in SP7/OSX and two with defects in SERPINF1, as well as heterozygous carriers for 
mutations in LEPRE1 (n=2), CRTAP (n=2) and SP7/OSX (n=2) and 20 patients with dominant 
mutations in COL1A1 or COL1A2 
 
Results: 
Compared to control LP/HP ratios (0.20 ± 0.03, n=325), we found markedly decreased LP/HP 
ratios in OI caused by mutations in LEPRE1 (mean: 0.078), in CRTAP (mean: 0.105) and in 
SP7/OSX (0.086), and slightly decreased LP/HP ratios in heterozygous carriers for mutations in 
CRTAP (mean: 0.172) and SP7/OSX (mean: 0.128). We found normal LP/HP ratios in OI 
caused by mutations in COL1A1/COL1A2 (mean: 0.20; n=20), and in SERPINF1 (mean: 0.195), 
and in the heterozygous carriers for a LEPRE1 defect (mean: 0.2). Bisphosphonate treatment 
did not influence the ratio of total urinary pyridinoline crosslinks. 
 
Conclusion: 
Thus, LP/HP ratios have the potential to detect recessive forms of OI caused by mutations in 
the genes LEPRE1, CRTAP and SP7/OSX, and therefore to improve the efficacy of the final 
diagnosis and reducing the costs of molecular genetic investigations. Similarly, we expect 
decreased LP/HP ratios in OI cases caused by mutations in PPIB. With this report, we hope to 
attract more cases of OI with a known genetic defect in order to statistically validate this 
preliminary study. 
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Introduction: 
Busulfan/Cyclophosphamide-based conditioning for hematopoietic stem cell transplantation 
(HSCT) may induce short-term toxicity, e.g. severe mucositis and hepatic veno-occlusive dis-
ease (VOD) as well as serious long-term sequelae, e.g. infertility and gonadal failure. Reduced 
toxicity conditioning regimens providing both sufficient myeloid donor engraftment and reduced 
short- and long-term toxicity are currently investigated.  
 
Methods: 
59 pediatric (0.3-17 ys) and 16 adult (18-39 ys) patients (n=55 male; n=19 female) with non-
malignant diseases (chronic granulomatous disease (CGD) n=45, severe combine immuno-
deficiency (SCID) n=8, hemophagocytic lymphohistiocytosis (HLH) n=3; Wiskott Aldrich syn-
drome (WAS) n=3; X-linked lymphoproliferative disease/combined immunodeficiency n=4, 
NEMO deficiency/osteopetrosis (OP) n=2, fucosidosis/adrenoleukodystrophy (ALD) n=4, 
thalassemia n=3, refractory anemia/paroxyxmal nocturnal hemoglobinuria (PNH) n=2) from 15 
centers underwent conditioning comprising 180 mg/sqm fludarabine (d-8 to -3), low dose or 
targeted busulfan (d-5 to -2) and serotherapy with rabbit ATG (Fresenius: 40 mg/kg or 
Genzyme: 7.5 mg/kg) in matched sibling/related donor (MSD/MRD) or in unrelated cord blood 
transplantation or alemtuzumab (0.5-0.6 mg/kg; d -8 to -6) in matched unrelated (MUD) mis-
matched unrelated (MMUD) HSCT.  
 
Results: 
HSCT was performed at a median age 8.75 years (0.3-39 ys) using MSD (n=29), MRD (n=4), 
MUD/MMUD (n=40) and haploidentical (n=1) donors. Bone marrow (BM) (n=59), peripheral 
blood stem cells (PBSC) (n=11) and cord blood (CB) (n=4) served as stem cell sources. Graft-
versus-Host-disease (GVHD)-prophylaxis comprised cyclosporine A (CSA) (until d+160) and 
mainly mofetil-mycophenolate (MMF) (until d +100). Pharmakokinetic (PK) monitoring for 
busulfan was performed in 52 patients targeting at a submyeloablative AUC of 45-65 mg/Lxh for 
patients with PID and refractory cytopenias and a myeloblative AUC of 75-95 mg/Lxh for 
hemoglobinopathy, metabolic disease, WAS and CGD/MDS after gene therapy. In 22 patients 
where PK monitoring was not feasible reduced dose (8 mg/kg orally or 6.4 mg/kg iv; n=16) or 
full dose busulfan (16 mg/kg; n=6) was administered.  
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N=5 cases of mild VOD responding well to therapy were observed. The rate of acute GVHD 
grade III-IV and limited chronic GvHD was 4% (4 of 74) and 13% (10 of 74), respectively.  
Neutrophil/platelet engraftment occurred in 71/74 (96%) patients after a median of +19 and +22 
days, respectively. Four patients had autologous reconstitution/non-engraftment and were 
successfully retransplanted. One patient received a successful stem cell top-up due to prolon-
ged pancytopenia. After a median follow-up of 15 months (range 4-102 mo), the overall and 
event free survival rates are 95% (70/74) and 91% (67/74), respectively. All surviving patients 
exhibit a > 90% myeloid donor chimerism except one OP patient with stable 70% myeloid 
chimerism.  
 
Conclusion: 
This protocol provides excellent short term toxicity and myloid engraftment features with high 
cure rates. Targeting busulfan administration is of major importance to steer therapy and to 
ensure myloid engraftment while reducing short- and long-term toxicity. 
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Introduction: 
Evidences indicate that tumor growth is not only determined by malignant cancer cells but also 
involves activation of the tumour stroma. Among various stromal components such as inflam-
matory cells, vessels and extracellular matrix proteins, fibroblasts have been shown to have an 
important role in cancer progression. Cancer Associated fibroblasts (CAFs) are reactive fibro-
blasts which are involved in the deposition and degradation of ECM, regulation of epithelial to 
mesenchimal transition and inflammation. CAFs express a variety of cell surface antigens, 
which makes them attractive targets for new therapeutic approaches against cancer. Fibroblast 
activation protein (FAP) is one of the tumor stroma antigen, expressed abundantly on the sur-
face of CAFs. FAP is a type II serine protease expressed in more than 90% of human epithelial 
cancers (e.g. breast, lung, and ovary carcinomas) and involved in degradation of extracellular 
matrix. It is also expressed on soft tissue sarcomas, certain types of melanoma, during embry-
onic development, in chronic inflammatory and fibrotic conditions. Active FAP has dipeptidyl 
peptidase and gelatinase/collagenase activities in vitro and its depletion inhibits tumor cell proli-
feration, increases accumulation of collagen and decreases blood vessel density in tumors. 
Apart form this FAP also stimulates the production of factors such as MMP-9 required for ECM 
degradation and tissue invasion.  
 
Methods: 
FAP internalization was quantified by cytofluorimetric approach after treatment with A33 (control 
IgG), ESC11 and ESC14 antibodies. Colorimetric assay (XTT based) for the quantification of 
cell proliferation was done using SW872 liposarcoma cell line and FAP transfected and parental 
human HT1080 fibrosarcoma cell lines. SW872 and HT1080 were treated with 30ug/ml of A33, 
ESC11 and ESC14 antibodies. Human fibroblastas were treated with A33, ESC11 and ESC14 
at a final concentration of 50ug/ml. Migration and Invasion assay were performed on HT1080, 
SW872 and human Fibroblast using the Boyden Chamber assay and Matrigel Invasion 
Chamber plates.  
 
Results: 
From our previous experiments using a non-immunized phage library, we have selected two 
anti-FAP antibodies; ESC11 and ESC14. These antibodies specifically target FAP on the sur-
face of tumor cells and fibroblasts, thereby inducing its rapid internalization. The depletion of 
surface levels of FAP using ESC-11 and ESC-14 resulted in significant reduction of prolifera-
tion, migration and invasion of HT1080 FAP transfected and SW872 tumor cells as well as of 
activated fibroblasts. 
 
Conclusion: 
FAP is not expressed by mature somatic tissues and is only found in activated fibroblasts or in 
some tumors. Thus FAP has emerged as an attractive candidate for clinical development of 
novel human anti-FAP antibodies which target specifically CAFs and FAP positive tumor cells. 
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Introduction: 
Among solid organ recipients a number of factors have been found to significantly increase the 
risk for skin cancer including immunosuppression and ultraviolet radiation. In addition, lung 
transplant recipients are subject to recurring and prolonged high dose antibiotic, antifungal and 
antiviral treatment in order to prevent or treat infections. No data are available on the use of 
photosensitizing drugs and immunosuppressants in relation to the incidence of skin cancer in 
this population. The objective of this study is the analysis of incidence and tumor-load of skin 
cancer, in particular squamous cell carcinoma (SCC), in lung transplant recipients. 
 
Methods: 
Retrospective study among all lung transplant recipients at the University Hospital in Zurich 
between 1992 and June 2010. Data were retrieved from patient medical records and the lung-
transplant patients’ database. Patients with a transplantation period of less than one year and 
those diagnosed with skin cancer prior to transplantation were excluded from the study. 
 
Results: 
A total of 213 Patients were eligible for the study with a mean age at transplantation of 42 years. 
In total, 119 invasive SCC were diagnosed in 1356 patient-years. One or more invasive SCC 
lesions were diagnosed in 16.9% (36 of 213) of patients. Median time to diagnosis of an inva-
sive SCC post-transplant was 1646 days. 
 
Conclusion: 
In this cohort, a high number of patients developed an invasive SCC. Further analysis of our 
retrospective data including calculation of cumulated exposure to possibly photosensitizing 
drugs is needed to identify additional risk factors for SCC formation in lung transplant recipients. 
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Introduction: 
Atherosclerosis is a chronic disease characterised by lipid retention and inflammation in the 
arterial wall. High density lipoproteins (HDL) and its major apolipoprotein (ApoA-I) transport 
cholesterol from macrophage foam cells to the liver for disposal. However they must pass the 
endothelium to get access to the foam cells, a process which is not well understood so far. Our 
previous data show that endothelial cells transport apoA-I and HDL by distinct specific 
mechanisms involving the scavenger receptor (SR)-BI, the ATP binding cassette transporters 
(ABC) A1 and G1 and the endothelial lipase (EL). Therefore what would be the effects of pro-
inflammatory cytokines on the interaction between endothelial cells and HDL or apoA-I?  
 
Results: 
HDL and apoA-I transport studies have been performed after stimulation with TNFα, IL-1β and 
IL-6. In general, we could not observe any significant change in the non specific transport rate 
indicating that the integrity of endothelium in the tested conditions was not changed.  
Stimulation of endothelial cells with IL-6 demonstrated an enhancement of the specific HDL cell 
binding and transport capacity and a reduction on apoA-I cell binding and transport rate through 
endothelial cells. Analyzing the protein expression of the stimulated cells on western-blots 
demonstrated an increase in EL and ABCG1 expression levels, and no change in SR-BI and 
ABCA1 protein. Experiments are on the way to localize ABCA1 and beta-ATPase in the cells 
and to inhibit EL to prove its role in the effect of IL-6 stimulation.  
Stimulation of endothelial cells with IL-1β induced no change for HDL cell binding and transport 
but decreased in cell binding and transport of apoA-I. Interestingly the total protein expression 
of ABCA1 was not changed.  Currently we are analyzing the sub cellular localization of ABCA1 
and beta-ATPase after IL-1β stimulation. 
TNFα stimulation revealed a decrease of HDL transport but no change in HDL cell binding. This 
finding could be explained by cellular degradation of the HDL but we could not observe any 
significant increase in HDL degradation. Based on this finding we analyzed if TNFα stimulation 
reduced the uptake of HDL by cell surface biotinylation. We could clearly demonstrate that the 
TNFα stimulated cells show 33% reduced internalization. Analyzing the effects of TNFα stimu-
lation on ApoA-I cell binding demonstrated no change whereas transport rate is reduced similar 
as demonstrated for HDL. We are currently testing if apoA-I is less internalized. On the protein 
analysis we obtained enhanced expression levels for ABCG1 and ABCA1 whereas EL was 
reduced. These finding indicate that it will be essential to analyze the cellular distribution   of the 
HDL binding proteins ABCG1 and EL as well as the apoA-I binding protein ABCA1. Furthermore 
we will investigate the internalization of HDL and apoA-I in TNFα stimulated cells. 
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Introduction: 
Reactivation of HCMV is a potential risk of allo- and xenotransplantation. We demonstrated that 
HCMV replicates in porcine cells in vitro. Here, we compared the mechanisms used by HCMV 
to enter human and porcine endothelial cells (hEC and pEC, respectively). 
 
Methods: 
Susceptibility of EC from different anatomical origins to an endotheliotropic (TB40/E) and a 
fibrotropic (TB40/F) HCMV strain was evaluated. Involvement of receptor-mediated endocytosis 
was investigated by comparing the expression profile of HCMV entry receptors and by using 
various specific inhibitors of endocytosis. 
 
Results: 
TB40/E similarly infected both hEC and pEC as assessed by immediate early (IE) expression. In 
contrast, TB40/F failed to infect hEC, but rapidly translocated to the nucleus and efficiently 
initiated its replication in pEC. To determine whether these differences were due to distinct entry 
mechanisms, the relative involvement of receptor-mediated endocytosis was evaluated. We 
demonstrated that all four cell types displayed high levels of beta 1 integrins and intermediate 
levels of PDGFR alpha while EGFR was only expressed on microvascular pEC. Interestingly, 
siRNA experiments revealed that PDGFR alpha is not involved in HCMV entry into pEC. Cells 
were finally treated with specific inhibitors of clathrin-mediated or caveolar endocytosis. All 
drugs inhibited TB40/E entry into hEC and pEC. However, inhibitors had no effect on TB40/F 
entry into pEC, suggesting that TB40/F enters pEC in an endocytosis-independent manner.  
 
Conclusion: 
These findings suggest that the differential susceptibility of hEC and pEC to HCMV infection 
might be due to distinct entry pathways utilized by HCMV to enter cells from its own or from 
another species.  
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Introduction: 
The cellular prion protein (PrP) is a GPI-linked glycoprotein, conversion of which into a 
misfolded and aggregated conformer defined as prion (PrPSc) is the central event in prion 
pathogenesis. The structure of mature PrP is well-conserved: an unstructured and flexible N-
terminus (aa 23-128) followed by a globular domain (aa 129-231). 
Unpublished data from our group suggests that the N-terminus of PrP elicits neurotoxicity under 
certain conditions. To test this hypothesis, we generated a transgenic mouse expressing the N-
terminus of PrP fused to a GPI-anchor but lacking the carboxy-domain (NGPI or PrPΔ141-231). 
Mice expressing the NGPI protein develop a severe form of ataxia and are terminal within few 
weeks.  
We have reason to suspect that the NGPI protein may induce the same cascade of events 
leading to neurodegeneration as prions. Therefore, NGPI may be a useful tool to identify the 
mechanisms of toxicity in human prion diseases.  
 
Methods: 
Generation of the transgenic mouse 
The hgPrP plasmid containing the NGPI ORF was generated and injected into fertilized Prnp+/+ 

oocytes (B6D2F1/Crl). 
FISH zygosity assay  
We used Fluorescent In Situ Hybridization (FISH) in order to discriminate between homozygous 
and hemizygous transgenic mice. 
Morphological analysis 
Brains were fixed in 4% formaldehyde and frozen sections were stained with H&E and GFAP.  
Immunofluorescence 
HPL cells were stably transfected with the pBMN-NGPI construct and co-stained with POM2, an 
antibody against the N-terminus of PrP, and other cell markers in order to characterize the sub-
cellular localization of NGPI using confocal microscopy. 
 
Results: 
NGPI mice develop a severe form of neurodegeneration. Symptoms appear as shivering first, 
followed by severe ataxia. Morphological analysis shows a massive loss of granular neurons 
and concomitant astrogliosis within the cerebellum.  
The toxicity seems to be dose-dependent. The higher expression line tg155 developed 
symptoms and died significantly earlier than the low expression line tg177. Data suggests that 
co-expression of full-length PrP does not influence the toxicity, as the same pathology is 
observed in NGPI mice having a Prnp-/- background.  
We are testing three hypotheses to explain the toxicity: 
1 - NGPI interacts with one or more proteins creating a new complex responsible for the toxicity 
at the level of the plasma membrane.  
In order to test this, POM2 is constantly delivered for 18 weeks directly in the brain of NGPI 
mice with the assistance of an Alzet pump. POM2 will bind the NGPI protein displacing the 
proteins that may be involved in the formation of the toxic complex. Further, the presence of a 
complex will be tested by native gel electrophoresis.  
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2 - NGPI is synthesized as a type-2 transmembrane protein, hence exposing the N-terminus in 
the cytosol. 
Immunofluorescence showed that only a minor part of NGPI is on the surface and preliminary 
results obtained by PK digestion of the surface of HPL cells suggest that an alternative topology 
exists, but needs to be further investigated to determine its nature.   
3 - NGPI protein activates the Unfolded Protein Response leading to cumulative ER stress and 
consequent cell death. 
Levels of Unfolded protein response components will be measured by immunoblot and RT-PCR 
in primary neuron cultures. 
 
Conclusion: 
Our data suggests a possible role for the PrP N-terminus domain in driving neurotoxicity under 
certain circumstances. All efforts are now directed in revealing the mechanism of toxicity and its 
linkage to the human diseases.  
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Introduction: 
Near-infrared spectroscopy (NIRS) enables to measure changes in hemodynamics and blood 
oxygenation non-invasively [1]. The measured signals contain different physiological oscillation, 
i.e. the blood volume pulse (BVP), the Mayer wave oscillation and very low frequency oscilla-
tions [2-3]. In our present study we focus on the characterization of the BVP measured on the 
human forehead (cerebral BVP, cBVP). Our aim was to (i) extract the cBVP from the measured 
signals using a novel method, (ii) calculate the cBVP amplitude (cBVPA), and (iii) investigate 
the dependence of the cBVPA on different body postures (standing, sitting and lying). 
 
Methods: 
12 healthy adults (age: 33.2 ± 7.6 y, 10 men, 2 women) participated in the study. Changes in 
oxyhemoglobin ([ΔO2Hb]) (source-detector separation: 2.5 cm) were measured on each subject 
using NIRS during a period of 15 min. In this period, the subjects were asked to adopt 3 diffe-
rent body postures (with duration of 5 min each). The cBVP was extracted from each Δ[O2Hb] 
signal in a 2 step process: (1) decomposition of the signal into oscillation components by the 
tunable-Q wavelet transform (TQWT) [4] (Q = 3, r = 3, j = 17), and (2) summation of the 
components 12-16 leading to the final cBVP signal. Finally, the upper (eu) and lower (el) 
envelopes were determined of the cBVP signal and the cBVPA (= eu–el) was calculated. 
 
Results: 
Changes of the cBVPA could be reliably determined for all measured subjects using the TQWT 
method. Each subject showed a characteristic evolution of the cBVPA during the body posture 
experiment. Considering the mean value over all subjects, the cBVPA while sitting was signi-
ficantly (p = 0.0014) higher than while standing; also, the cBVPA was significantly (p = 0.0085) 
lower while lying than while standing. 
 
Conclusion: 
The TQWT is a promising method to extract the cBVP from hemodynamic NIRS signals. The 
cBVPA depends on the body posture of the measured subject. Further studies should address 
the question how the cBVPA depends on different functional stimuli and how for example the 
cBVPA changes could be used as a marker to asses the health status of the cardio-vascular 
system. 
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Introduction: 
The prognosis of patients with clear cell renal cell carcinoma (ccRCC) is poor as 30% of newly 
discovered tumors are already in a metastatic stage and are highly resistant to chemo- and 
radiotherapy. RCCs are considered immunogenic tumors because they are frequently infiltrated 
by immune cells. In addition, a proportion of patients responds well to immunostimulation by 
IFN- and IL-2. It is becoming increasingly clear that the tumor microenvironment delivers 
suppressive signals to the immune system, which impair the effector function of tumor-specific T 
cells. In this study we intended to identify an immunological signature with prognostic value. 
Furthermore, we investigated how the tumor microenvironment impacts on the effector function 
of T cells.  
 
Methods: 
We performed retrospective analysis of paraffin biopsies from 60 ccRCC patients with a known 
course of disease. Using quantitative real-time PCR, we analyzed 35 different immunological 
parameters including cell subsets, surface markers and molecules. 
Using fresh biopsies, we compared the cytokine profile after TCR-dependent (anti-CD3/CD28 
beads) and -independent (PMA+ionomycin) ex vivo polyclonal stimulation of T cells in blood 
(PBMC) and corresponding tumor inflitrating lymphocytes (TILs). To define how the tumor 
microenvironment impacts on the effector function of T cells, we compared the latter after in 
vitro incubation of sorted T cells with tumor cell suspension or FACS-sorted tumor associated 
macrophages (TAMs) or without. 
 
Results: 
We observed no correlation of CD45 mRNA levels with tumor stage or patient survival. High 
levels of FoxP3 and CD68 mRNA correlated significantly with decreased survival time, whereas 
high levels of iNOS mRNA correlated significantly with increased survival time. 
Elevated mRNA and protein levels of the activation marker CD69 but also of the 
immunoregulatory molecules PD-1, Tim-3 and CTLA-4 were detected on CD45RA- (memory) 
TILs compared to PBMCs. TILs expressed higher mRNA levels of the immunosuppressive 
cytokine IL-10 and showed an increased secretion of IL-10 upon polyclonal stimulation 
compared to PBMCs. Removal of the tumor microenvironment resulted in decreased IL-10 and 
partially increased IFN and IL-2 secretion by TILs.  
The myeloid compartment of TILs contained a population of CD68+CD11b+CD163high cells that 
was absent in PBMCs. CD4 PBMCs incubated with sorted CD68+CD11b+CD163high cells 
produced more IL-10.  
 
Conclusion: 
Whereas the degree of leukocyte infiltration is not a prognostic factor for ccRCC patients, high 
levels of FoxP3 and CD68 and low levels of iNOS mRNA in tumors seem an unfavourable 
immunological signature. FoxP3 is a transcription factor expressed by regulatory T-cells, and an 
association between increased infiltration of Tregs and reduced survival was already reported 
for different cancer types like breast and pancreatic cancer. CD68 is expressed by 
macrophages and there is evidence from preclinical models that CD68+ TAMs on the one hand 
promote metastasis and on the other hand are involved in local immunosuppression. The latter 
is mainly mediated by iNOSlow M2 macrophages.  
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The enhanced expression of CD69 suggests that T cells become activated upon infiltration of 
ccRCC tumors. The concomitant increased expression of immunoregulatory molecules and the 
elevated secretion of IL-10 of TILs compared to PBMCs additionally suggest that the tumor 
microenvironment promotes an immunosuppressed T cell phenotype.  
Incubation of CD4 T cells with TAMs led to an increased secretion of IL-10, suggesting that 
TAMs contribute to local immunoregulation. Since the TAM phenotype is reversible, re-
educating TAMs from immunosuppressive (M2) to immunostimulatory (M1) may increase the 
efficacy of standard but also of immuno-therapy.  
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Introduction: 
PIM1 is a constitutively active serine threonine kinase and belongs to the family of Proviral 
integration for moloney murine leukemia virus (PIM) kinases, PIM1 to 3. PIM1 is known to 
regulate cell survival and proliferation. Elevated Pim1 mRNA and protein levels have been 
correlated with the metastatic potential of some types of cancers by facilitating migration and 
anti-adhesion. Vice versa, inhibition of PIM1 kinase activity diminished cancer cell migration and 
invasion in vitro.  
Interactions between tumor cells and vascular endothelium are important for tumor growth and 
metastasis. Also in chronic myeloid leukemia (CML), the bone marrow displays enhanced 
vascularity that may promote the disease. In tumors, a prerequisite for cancer cell extravasation 
is alteration of endothelial cell barrier function, known to be associated with change in 
expression of molecules important for endothelial cell adhesion. Hence, we have investigated 
the role of PIM1 in endothelial cells for cell adhesion and barrier function. 
 
Methods: 
We functionally compared aortic mouse endothelial cells (MAECs) isolated from wildtype and 
Pim1-/- strains, using electric cell-substrate impedance sensing (ECIS) combined with 
transcriptome analysis.   
 
Results: 
Kinase inhibition and deletion of Pim1 significantly increased resistance to trypsinization of 
MAECs. Analysis of micro-motive and adhesive parameters by ECIS revealed that MAECs 
lacking PIM1 developed a strong adhesive phenotype, which was due to the formation of tighter 
cell-cell contacts in the endothelial monolayer. By comparative gene expression profiling of 
wildtype and Pim1-/- MAECs we found a signifcantly regulated gene cluster involved in the 
regulation of cell adhesion and migration. Analysis of a transcriptomic study in Gene Expression 
Omnibus database from 60 different cancer cell lines revealed highest Pim1 expression levels in 
CML derived cells. Further in silico analysis of blood samples of CML patients confirmed 
elevated Pim1 gene expression, with congruent regulation of a part of the cell adhesion cluster 
found in MAECs.  
Finally, reintroduction of wildtype FLAG-Pim1 cDNA into Pim1-/- cells caused adhesion 
parameters to approach significantly to wildtype properties by decreasing resistance between 
the cells, indicating a PIM1 specific impact on endothelial cell-cell contacts. 
 
Conclusion: 
Thus, loss of PIM1 induces a strong adhesive phenotype by enhancing inter-endothelial cell 
adhesion. As we show on the level of gene regulation in endothelial cells, this phenotype may 
be caused by a set of cell-cell attachment proteins and cell adhesion molecules.  
The reciprocal regulation of the same set of cell adhesion genes in Pim1-/- endothelial and in 
PIM1 overexpressing progenitor cells from CML patients suggests that this survival kinase might 
generally control cell adhesion and migration of these cell types that share the same 
developmental origin. We therefore speculate that PIM1 and associated expression of cell 
adhesion genes also could influence bone marrow angiogenesis and progression of CML. 
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Introduction: 
Patients undergoing orthodontic treatment with fixed multibracket appliances are said to face a 
challenging oral hygiene situation. Adolescents treated with fixed orthodontic appliances are 
thus regarded as a risk group for caries To the best of our knowledge, there is no study on the 
impact of fixed multibracket treatment on approximal caries using bitewing radiographs. The aim 
of this retrospective study was to investigate the proximal carious lesions in patients undergoing 
fixed multibracket therapy on bitewing radiographs. 
 
Methods: 
Bitewing radiographs of 104 orthodontically treated patients with fixed multibracket appliances 
were compared to 111 untreated subjects. Individuals of both groups were between 15 and 
16.25 years old when radiographs were taken Bitewing radiographs of the test group were 
taken consecutively from the archive of individual records at the Department of Orthodontics at 
the University of Zürich according to the following inclusion criteria:  
- Start of treatment after the year 2000 
- Fixed multibracket therapy in both jaws 
- No orthognatic surgery 
- No missing or supernumery teeth 
- Good quality of bitewing radiographs at debonding, showing all approximal areas without 
overlaps. 
At the beginning of fixed treatment all patients were given a standard oral hygiene protocol, but 
no advice for interdental hygiene was given. The radiographic data of 111 individuals, 45 who 
had never undergone orthodontic treatment were selected from the data bank of the latest run 
(2009) of the regular examination of children in 16 communities of the Canton of Zürich taking 
place at 4- year intervals since the 1960ies. These data are representative for all Swiss 
adolescents.The approximal surfaces of all present upper and lower permanent molars and 
premolars were assessed by two calibrated investigators. Mean, minimum and maximum values 
for the participants were calculated for the caries indices D12 (enamel lesions) and D34 (dentin 
lesions). Distributions of enamel and dentin lesions were analyzed. The Mann-Whitney U test 
was used to determine whether there were any significant differences between the groups. 
 
Results: 
Average active multibracket treatment time in the test group was 2.02 years (SD ± 0.71). The 
average number of enamel lesions in the test group after fixed orthodontic treatment was lower 
than in the control group (0.57 vs. 1.85, p < 0.001). The same was found for dentin lesions (0.06 
vs. 0.49, p < 0.001). Of the orthodontically treated patients, 73.1% had no enamel lesions and 
95.2% had no dentin lesions, whereas 55% of the control group had no enamel lesions and 
77.5% had no dentin lesions. The distribution of carious lesions was comparable within both 
groups. 
 
Conclusion: 
The study failed to show a positive association between fixed multibracket therapy and 
approximal caries. 
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Introduction: 
The cellular prion protein (PrPc) consists of two main domains: an unstructured N-terminal 
region and a C-terminal globular domain, comprising three alpha helices and two beta sheets 
(Hornemann 1997; Riek 1996). A misfolded and aggregated form of the cellular prion protein 
(PrPSc), which propagates by seeded nucleation is believed to be the cause of prion infectivity. 
Prion infections are marked by dramatic neuronal loss, but how prion replication can lead to 
pathology and which signalling pathways are involved is still unclear. However, in vitro models 
have failed to reproduce the features of the disease as infected cells replicate prions but do not 
show any toxicity (Klohn 2003). A recent model established in our lab, recapitulates the main 
hallmarks of prion diseases: prion replication, gliosis, spongiosis, and neuronal loss in 
organotypic cerebellar brain slices (Falsig 2008). The system is extremely versatile and easy to 
manipulate with drugs or antibodies. Therefore, prion-infected slices were treated with a panel 
of well defined monoclonal antibodies (Polymenidou 2005). Unexpectedly, antibodies against 
the globular domain of PrP induced a dramatic neuronal loss also in the absence of the 
infectious prion agent.  
 
Methods: 
Organotypic cerebellar slice cultures were prepared using a vibratome from 9-11 day-old mouse 
pups (350 μm thick brain sections) according to Falsig and Aguzzi 2008 
 
Results: 
We find that specific antibodies targeting certain epitopes of the globular domain 
(encompassing helix1 and helix3) induce granular cell death in cultured cerebellar slices, 
whereas antibodies against the N-terminus are innocuous. Antibody-induced toxicity is 
dependent on dosage, time of treatment and PrP expression levels.  
Anti-PrP antibodies induce calpain activation and ROS production and pharmacological ROS 
scavenging and calpain inhibition block cell death. Our results are similar to what was found in 
prion infected brain slices, suggesting that similar pathways are activated upon antibody 
treatment.  
In addition, we show that monovalent Fab-fragments and single chains are neurotoxic, 
suggesting that PrP crosslinking is unlikely the mechanism of cell death. Deletion of the five PrP 
octarepeat domains (aa23-93) counteracts antibody toxicity. Congruently, preincubation with N-
terminal PrP antibodies block C-terminal antibody toxicity, identifying the N-terminus as an 
effector of PrP toxicity. 
 
Conclusion: 
We propose that the antibody model is a useful tool to investigate PrP-related neurotoxicity and 
it may offer novel insights in molecular determinants and signaling pathways leading to prion 
pathogenesis. In addition, our work underlines the N-terminus as crucial transducer of PrP-
mediated neurotoxicity and we are currently validating our findings in ex vivo and in vivo prion 
models. We believe that therapeutic agents interfering with this domain may be a novel option 
for future drug development.  
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Introduction: 
In mammals, circadian behavior is controlled by the suprachiasmatic nuclei (SCN) of the ventral 
hypothalamus, each cell of which contains an independent molecular clock based upon 
transcriptional and posttranslational feedback loops. The period lengths of these clocks are 
thought to be genetically determined, and synchronized to the environment via light.  
Nevertheless, previous studies have shown that entrainment to light/dark cycles longer or 
shorter than 24 hours can result in long-lasting changes of the endogenous free-running period 
(FRP). In constant darkness, these so-called “aftereffects” can last for at least three months.  
The mechanisms driving such plasticity are unknown. 
 
Methods: 
Behavior: Wild-type mice were entrained to different light dark cycles: normal T-cycle NT (12 
hours of light, 12 hours of darkness, abbreviated LD 12:12), short T-cycle ST (LD 11:11) and 
long T-cycle LT (LD 13:13). After entrainment the free-running period (FRP) will be recorded in 
total darkness in individual cages equipped with running wheels.  
Transcriptional analysis: To examine clock genes expression in the SCN, used in situ hybri-
dization from mouse coronal brain slices and RT-QPCR. 
Whole genome DNA methylation analysis: To examine the DNA methylation profile in the SCN 
in mice exposed to the different T-cycles, we opted for Methyl-DNA immunoprecipitation 
procedure (MeDIP). We used this technique to compare the DNA methylation profile of mice 
exposed to SD and NT cycle.  
Intra-cerebroventricular infusion of zebularine: 
To determine whether DNA methylation is necessary for circadian aftereffects, osmotic mini 
pump model 1004 (ALZET®) was used to infuse zebularine or aCSF during 28 days. After 
surgery mice were entrained to ST cycle conditions for 28 days under chronic infusion of 
zebularine or CSF, and then released in DD for 10 days to record their FRP  
 
Results: 
We exposed three week-old mice and six month-old mice to 22-, 24-, and 26-hour days. After 
six weeks of entrainment, we show that the free-running circadian period of young mice was 
dependent upon the length of day during entrainment, but that of old mice was insensitive to it.  
Changes in period were accompanied by changes in clock gene expression levels in the SCN.  
At the same time, we documented a change in the genome-wide pattern of DNA methylation in 
the SCN, suggesting that day length alters de novo DNA methylation. Importantly, chronic infu-
sion of a DNA methyltransferase inhibitor during entrainment to altered photoperiod suppressed 
changes in period length. 
 
Conclusion: 
Our results indicate that, de novo DNA methylation is necessary for circadian behavioral 
reprogramming.  We report here for the first time that SCN neurons utilize such methylation as a 
mechanism to drive plasticity of circadian behavior in young animals.  It is possible that the 
genome-wide changes in methylation induced by light early in life might have significant 
consequences for other aspects of adult behavior. 
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Introduction: 
Intracellular communication is a key aspect of each biological system and is mediated by signal 
transduction cascades.  
 
Methods: 
Because these transduction cascades are conserved in most cell types, we have developed a 
lentiviral reporter system that allows us to measure expression profiles for chosen cellular 
pathways directly in living human primary fibroblasts. 
 
Results: 
In addition to interesting pathway-specific kinetic patterns, we found surprisingly large inter-
individual differences in peak expression of the three major pathways we studied, CREB, Elk1 
and CHOP, among healthy young individuals. These differences resulted in genome-wide 
alterations in transcriptional events mediated by these pathways.  Moreover, the alterations 
were correlated with inter-individual differences in drug toxicity at a cellular level.  
 
Conclusion: 
Using this system, we plan to determine if selected cell signaling pathway responses can be 
used as quantitative traits in linkage and association studies. If so, we’ll try to identify genetic 
modifier loci that might correlate with a variety of difficult-to-access behavioral phenotypes that 
might include daily behavior, mood, and memory, whose operation depend upon these path-
ways. In addition, our reporters could serve as valuable biomarkers for prediction of patient 
response to many classes of drugs.  
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Introduction: 
This study presents the assessment of differences in music perception skills between child, teen 
and adult cochlear implant users as a function of musical context, frequency range, number of 
cochlear implants and age at implantation.   
 
Methods: 
Three different experiments were conducted by presenting a test sequence and a reference 
sequence of successive synthetic clarinet tones. The task was to judge the sequences as being 
equal or different. In Experiment 1, the subjects were required to detect an upward pitch change 
(0, 1, 2, 3 or 4 semitones) in the second of the three successive tones in the test sequence. 
Experiment 2 tested the detection of subtle pitch changes in ascending-descending five-tone 
sequences presented in a melodic context containing a major or a minor triad with appropriate 3 
and 4 semitone compositions. The setup and the task in Experiment 3 were the same as in 
Experiment 2, except that only three tones were presented in ascending manner. 
 
Results: 
Experiment 1 shows that CI listeners’ ability to detect pitch changes was influenced by the size 
of the increment. All CI users performed better at detecting larger compared to smaller pitch 
changes. However, each subject group could detect a one semitone pitch change at well above 
chance levels whereas children and teens tend to perform better than their adult counterparts, 
especially for smaller pitch changes and for the lower frequency ranges. In Experiment 2 and 3, 
CI users exhibit performance deficits across all conditions. All of them show results below chance 
levels and outcomes deteriorate with decreasing frequency range. Nevertheless, the results 
indicate that frequent exposure to music, i.e. musical education, facilitates the perception of 
slight pitch changes independently of the musical context.  
 
Conclusion: 
Insufficient spectral detail is still provided by current implant processors in terms of a detailed 
resolution for music perception although electric stimulation patterns show a differentiated 
representation of the single stimulus components.  
 



122 

1764  
 
B. Bölsterli Heinzle1, B. Schmitt1, T. Bast3, H. Critelli1, J. Heinzle4, O. Jenni2, R. Huber2 

 
Important neurophysiological functions of sleep for cognition are disrupted by epileptic 
spike waves 
 
Division of Clinical Neurophysiology, University Children’s Hospital, Zurich1, Child Development 
Centre, University Children’s Hospital, Zurich2, Department of Paediatric Neurology, University 
Children’s Hospital, Heidelberg and Epilepsy Centre Kork, Kehl-Kork3, Bernstein Center for 
Computational Neuroscience, Charité – University Medicine, Berlin4 

 
Introduction: 
The encephalopathies “continuous spike waves during slow wave sleep” (CSWS) and “Landau-
Kleffner syndrome” (LKS) exclusively occurring in children are characterised by the electroence-
phalographic pattern of “electrical status epilepticus during slow wave sleep” (ESES) as well as 
a variable developmental regression in cognitive, language, motor and behavioural abilities. It is 
established that neither underlying cerebral lesions nor the seizure frequency are causing this 
regression. It is rather the spike wave activity itself that is responsible for the degree of these 
impairments. However, the mechanisms leading to these neuropsychological disturbances are 
still unknown. Non-REM sleep is known to play an important role in memory consolidation and 
learning. The most obvious characteristics of Non-REM sleep in the surface EEG are slow 
waves (<4.5 Hz). The synaptic homeostasis hypothesis predicts that the strength of cortico-
cortical synapses is decreased during Non-REM sleep. This “downscaling” is related to the 
decline of slow waves across the night. It has been shown that the slope of slow waves in the 
Non-REM sleep EEG best reflects such changes in synaptic strength. The aim of this study is to 
increase the understanding of the pathophysiological mechanisms of spike waves and cerebral 
dysfunction in children with ESES. We hypothesised an aberrant “downscaling” in these 
patients as can be measured by the overnight changes of the slope of slow waves. Because 
children with ESES often show a specific part of the brain where the spike wave activity is more 
pronounced, we further hypothesised that “downscaling” is more affected in this epileptic focus. 
 
Methods: 
In a retrospective study, we analysed overnight changes of the slope of slow waves in all night 
EEGs of nine patients with ESES and compared them to nine age and gender matched healthy 
controls. In one patient with a clearly defined single epileptic focus, we analysed the overnight 
changes of the slope of slow waves in the spike wave focus and compared it to the same 
location on the contralateral hemisphere. 
 
Results: 
Patients showed no significant change in the slope of slow waves across the night. In the 
healthy controls the slope of slow waves declined significantly from the first to the last hour of 
slow wave sleep (17.2 % decrease, p<0.001). During the last hour of slow wave sleep, the slope 
of slow waves was significantly steeper in patients compared to controls (p<0.01). There was 
preliminary evidence that the effect of spike waves on the overnight decrease of the slope was 
a local phenomenon. In the patient with a clear epileptic focus, the slope did not decrease in the 
focus, but showed a decrease on the contralateral side (p<0.01) as in the healthy control. 
 
Conclusion: 
The slope of slow waves in patients with ESES does not show the physiological decrease that is 
observed in healthy controls. This may reflect a disruption of the downscaling process during 
sleep and therefore could be the basis for the developmental regression in these children. The 
observed effect seems to be local, related to the epileptic focus, the specific part of the brain 
where most spike waves occur. This local manifestation may cause the variability of the 
developmental impairments. 
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Introduction: 
In the mammalian brain the passage of molecules from blood to the brain parenchyma is tightly 
controlled in order to maintain an environment necessary for proper neuronal function. The main 
physical barrier resides in the central nervous system endothelial cells. Other suggested 
building blocks of the blood-brain barrier include astrocytes, and pericytes. However, the relative 
contribution of the different blood-brain barrier building blocks remains largely unknown. In this 
study, we have analyzed the role of pericytes at the neurovascular unit in the adult animals. In 
order to do this we have generated two viable pericyte-deficient mouse models. We show that 
pericyte-deficiency does not affect the endothelial cell differentiation specific for the central 
nervous system, and polarization of endothelial cells. Formation of sealed endothelial adherens 
and tight junctions does take place in pericyte-deficient mice. However, pericyte-deficient 
animals show accumulation of intravenously injected tracers (e.g. Evans Blue dye, fluorescent 
dextrans) in the brain parenchyma and leakage of tracers correlates with the degree of pericyte-
deficiency. Administration of imatinib abolishes the extravasation of tracers into the brain 
parenchyma in pericyte-deficient animals. We also show that pericytes are important for 
astrocyte end-feet polarization. In conclusion, we demonstrate for the first time in vivo the 
importance of pericytes for the integrity of the blood-brain barrier and organization of the 
astrocyte end-feet. 
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Introduction: 
Despite the fact that spontaneous tumour-specific immunity can be detected in tumour-bearing 
mammals or that such immunity can be induced or boosted by immunisation, immune 
surveillance fails in most occasions. It is becoming increasingly clear that the tumour 
environment delivers suppressive signals to the immune system, which impair the effector 
function of tumour-infiltrating lymphocytes. The identity of these signals, their targets and their 
mode of action, however, are largely unresolved. 
 
Methods: 
Using mouse models of inducible cancer in a tissue specific fashion, we aim to identify 
mechanisms that suppress the function of tumour-specific T cells. We will analyse mechanisms 
involved in central and peripheral tolerance induction as well as local factors within the tumour 
that deviate immune surveillance. We are establishing an inducible Cre/LoxP-based model 
system to express the immunologically well-characterized oncogene SV40 large T antigen with 
the luciferase in a tissue specific fashion. We will induce expression in pancreatic acinar cells, 
melanocytes, B cells and in neural progenitor cells, which will result in tumours of the pancreas, 
skin, B cells or brain, respectively. Simultaneous expression of luciferase and SV40T allows us 
to detect small developing tumours at an early stage. First, we will assess quantitative and 
qualitative aspects of the T cell response during tumour development in the draining and non-
draining lymph nodes, the spleen and in the tumour. Based on pilot studies and previous 
publications, we expect impaired effector function within the tumour, but probably also 
peripherally, with increasing tumour burden. Second, we will investigate the contribution of 
regulatory T cells and of suppressive molecules. The immunological analysis of these mice will 
concentrate on the phenotype and function of dendritic cells and of T cells in the tumour and at 
peripheral sites. These data will be combined with data on tumour growth. Third, after having 
identified factors involved in defective immune surveillance, we will test therapeutic strategies to 
overcome or bypass tumour specific unresponsiveness. 
 
Results: 
The targeting of C57BL/6 ES cells was performed and the clones screened for correct single 
integration at the Rosa26 locus by southern blotting. A high number of positive clones (47/382 = 
12.3%) were identified and 5 of them were chosen for expansion and reconfirmation. Two 
positive clones will be karyotyped and used to generate chimeras. While waiting for the birth of 
the new transgenic mice, pilot studies were realized using an endogenous prostate cancer 
mouse model (TRAMP). We observed rapid local and peripheral immune subversion of 
adoptively transferred tumour-specific CD8 T cells in tumour-bearing animals. Homing and 
proliferation were not affected, but effector functions of these cells were greatly reduced 
compared to controls. 
 
Conclusion: 
This project will give new knowledge about molecules and pathways that are crucial in deviating 
tumour-specific immunity. This knowledge will presumably enable development of novel 
therapeutic strategies to overcome tumour-specific unresponsiveness. Furthermore, by 
comparing fundamentally different target tissues, we may find mechanisms that are active in 
every malignancy and some that are organ-specific. 
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Introduction: 
Patients with idiopathic hypersomnia (iHS) suffer from disabling daytime sleepiness of unknown 
pathophysiology. We investigated possible changes in homeostatic and circadian aspects of 
sleep-wake regulation in iHS. 
 
Methods: 
Ten drug-naïve iHS patients, diagnosed according to international criteria, and 10 matched 
healthy volunteers completed this case-control study. The experimental protocol consisted of 
adaptation and baseline nights after 3 days of regular sleep-wake schedules, 40 hours of 
supervised wakefulness, and a recovery night. During sleep deprivation, the waking EEG, 
sustained attention, and subjective sleepiness were quantified at 3-hour intervals. 
 
Results: 
Sleepiness was higher in patients than in controls throughout the study. By contrast, sleep 
structure in baseline and recovery nights was similar in both groups. Spectral analysis revealed 
pronounced reduction in 13.25-20.0-Hz activity in NREM and REM sleep. This difference was 
also present throughout prolonged wakefulness. Moreover, the patients showed consistent 
impairment in sustained attention. In 5 patients and controls, the profiles of melatonin and 
cortisol in saliva during sleep deprivation did not differ. 
 
Conclusion: 
Excessive daytime sleepiness in iHS is not associated with disturbed nocturnal sleep. The 
reduction in EEG β-activity in all vigilance states suggests that increased sleepiness and 
reduced vigilance in iHS do not reflect altered sleep-wake regulation. 
Research supported by the Swiss National Science Foundation. 
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Introduction: 
Metastasis is a multistage process comprising tumor cell dissemination, survival in the circula-
tion, extravasation and ultimately colonization of distant organs. Increased expression of the 
chemokine CCL2 correlates with poor prognosis and increased tumor burden in metastatic 
breast, prostate and colon cancer. Recent results suggest that tumor cell-derived CCL2 attracts 
Ly6Chi monocytes to facilitate tumor metastasis. However, the exact mechanisms how CCL2 
expression by tumor cells can enable the independent steps of metastasis upon the attraction of 
inflammatory monocytes remain elusive. Furthermore, the role of the corresponding chemokine 
receptor CCR2, which is found to be expressed on various cell types, is only poorly characte-
rized in metastasis. 
 
Methods: 
By using various experimental mouse models such as wild-type, knock-out, transgenic and 
conditional knock-out mice as well as by performing bone marrow reconstitution experiments we 
are exploring the role of CCL2 and CCR2 in tumor cell extravasation and metastasis.  
In a simplified approach focusing on the step of tumor cell extravasation using primary pulmo-
nary endothelial cells we are trying to confirm our in vivo data and focus on pathways down-
stream of CCR2.  
Furthermore, the role of tumor cell-derived CCL2 in this setting is studied using various tumor 
cell lines. 
 
Results: 
Our study identifies two yet undescribed molecular pathways in CCL2-driven tumor cell extra-
vasation that go beyond the role of immune cell attraction by tumor cell-derived chemokines 
opening new targets for treating CCL2-dependent metastases. 
 
Conclusion: 
With increasing interest signaling molecules such as chemokines and cytokines are considered 
as targets for cancer therapy. In this project we could show that interaction between a chemo-
kine and its receptor can enable metastasis into lungs. 
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Introduction: 
Proliferation and differentiation are two major steps in keratinocyte maturation. During this pro-
cess keratinocytes stop proliferating and start to differentiate. Defects or alterations in these 
mechanisms lead to increased proliferation of keratinocytes thereby promoting carcionogenesis 
including squamous cell carcinoma of the skin (SCC). Fcγ receptors are commonly expressed 
on immune cells, where they trigger pathways leading to inflammatory responses and regulation 
of B cell, T cell and mast cell activation. Recently, Fcγ receptor II (CD32) was shown to be 
expressed on keratinocytes as well. We found CD32 isoforms differentially expressed on prima-
ry human keratinocytes and on the squamous cell carcinoma cell line SCC13 as well as on the 
immortalized keratinocyte cell line HaCaT. Blocking of CD32 in primary human kerati-nocytes 
led to an enhanced proliferation while it had no effect on the proliferation of SCC13 cells. Based 
on these results we presume CD32 to be a key regulator in the switch between proliferation and 
differentiation in keratinocytes and suggest CD32 and its signalling pathway in keratinocytes as 
new targets for cancer therapy. 
 
Methods: 
Expression of CD32 isoforms in primary human keratinocytes and SCC13 cell line was deter-
mined in whole protein lysates by SDS-PAGE following Western Blotting using specific antibo-
dies for the different CD32 isoforms. Beta-Actin was used as a loading control. 
For blocking experiments cells were seeded on 96 well plates (3x104 cells/well). The blocking 
antibody (antiCD32 AT10) or the isotype control was diluted in basal keratinocyte medium and a 
total volume of 100 ul was added to the cells. 5h after starting the incubation with blocking 
antibody or isotype control, BrdU was added to the cells. Upon overnight incubation cells were 
fixed and the assay was performed according to the manufacturers’ manual. Results were 
analyzed by calculating mean and standard deviation of triplicates. Significance of the results 
was determined by student’s t-test (*<0.05; **< 0.01; ***< 0.001). 
 
Results: 
We found CD32A, -B and -C differentially expressed on primary human keratinocytes, on an 
immortalized keratinocyte cell line and on the squamous cell carcinoma cell line SCC13. The 
expression level of CD32 isoforms was higher on SCC13 cells and immortalized keratinocytes 
than on primary human keratinocytes. 
Blocking of CD32 with a specific blocking antibody against all isoforms led to a highly increased 
proliferation of primary human keratinocytes compared to cells treated with an appropriate 
isotype control while blocking had no effect on the proliferation of SCC13 cells. 
 
Conclusion: 
CD32 isoforms are expressed on both keratinocytes and cutaneous squamous cell carcinoma 
cells. Blocking of CD32 in primary human keratinocytes increased their proliferation while we 
could not observe any change in proliferation in SCC13 cells. Based on these results we 
suggest CD32 to be a negative regulator for keratinocyte proliferation.  
Regarding the higher expression levels of CD32 in SCC13 and HaCaT cells, it is possible that 
the pathway triggered by CD32 in keratinocytes or a modulator of this pathway is altered in 
immortalized cells and cancer cells and leads to an increased proliferation.  
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Introduction: 
Existing therapies for chronic viral infections are still suboptimal or have considerable side 
effects. Thus new therapeutic strategies need to be developed. One option is to boost the host’s 
immune responses with cytokines. We have recently shown in an acute ex vivo HIV infection 
model that co-administration of interferon (IFN)- and interleukin (IL)-7 allows for combining the 
potent anti-HIV activity of IFN- with the beneficial effects of IL-7 on T cell survival and function.  
 
Methods: 
Here we evaluated the effect of combining IFN- and IL-7 on viral replication in vivo in the 
chronic Lymphocytic Choriomeningitis Virus (LCMV) and acute Friend Retrovirus (FV) infection 
models. In the chronic LCMV model, cytokine treatment was started during the early replication 
phase, i.e., on day 7 post infection (p.i.).  
 
Results: 
Under the experimental conditions used, exogenous IFN- inhibited FV replication, but had no 
effect on viral replication in the LCMV model. There was no therapeutic benefit of IL-7 either 
alone or in combination with IFN- in either of the two infection models. In the LCMV model, 
dose-dependent effects of the cytokine combination on T cell phenotype/function were 
observed.  
 
Conclusion: 
It is possible that the effects observed would translate into an antiviral activity in re-challenged 
mice. It is also possible that another type of IFN-/ or induction of endogenous IFN-/ alone 
or in combination with IL-7 would have antiviral activity in the LCMV model. Furthermore, we 
cannot exclude that some effect on viral titers would have been seen at later time points not 
investigated here, i.e., beyond day 34 p.i.. Finally, IFN-/IL-7 may inhibit the replication of other 
viruses. Thus, it might be worth testing these cytokines in other in vivo models of chronic viral 
infections 
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Introduction: 
Septic shock is still a major cause of death in ICU patients. Recently, inflammatory Wnt5A 
signalling in macrophages was described to be critically involved in induction and maintenance 
of inflammation in an autocrinous manner. Wnt5A was also found in sera of patients with severe 
sepsis. Within our ongoing project investigating immuno-vascular communication in systemic 
inflammation, the present study aims to elucidate targets and mechanisms of paracrine inflam-
matory Wnt5A signalling in human vascular endothelial cells. 
 
Methods: 
Human coronary artery endothelial cells (HCAEC) were treated with recombinant human 
Wnt5A, 250 ng/ml; TNF-α, 20 U/ml; IL-1β, 20 U/ml for 4, 8, 24, 48 and 72 h. Transcriptional 
levels of the inflammatory marker genes IL-6, IL-8, MCP-1, and ICAM as well as Wnt5A 
receptors Fzd5 and Ryk were measured by real time (qRT) PCR using HPRT gene as control. 
Endothelial permeability was measured real-time by electric cell substrate impedance sensing 
(ECIS). Cellular scaffold proteins F actin, VE- cadherin, β-catenin as well as the Wnt5A targets 
Fzd-5 and Ryk, were analysed by immunofluorescence microscopy. Endothelial barrier to small 
molecules was checked by transwell diffusion assays. 
 
Results: 
Upon Wnt5A stimulation HCAEC showed time-dependent regulation of IL-6, MCP-1 and IL-8 
mRNA levels. Highest expression levels of IL-6 and MCP were observed at 24h and 48h, 
respectively. IL-8 was found highest at 72h. Wnt5A did not influence expression of ICAM, in 
contrast to TNF-α and IL-1β that both highly increased MCP-1 and ICAM already at 4h. IL-1β, in 
contrast to TNF α, induced IL-6 and IL-8 at 8h in HCAEC. Treatments with combined IL-
1/Wnt5A for 8h enhanced expression levels of MCP-1 more than any of these agents alone. 
HCAEC expressed about 8-10times more Ryk than Fzd-5, and Wnt5A and IL-1β upregulated 
expression of Ryk about 2-and 4-fold, respectively. TNF-α had no effect on Ryk and Fzd5 
expression was not regulated by any of these treatments in HCAEC. IL-1 induced Wnt5A 
expression in HCAEC about 2-3-fold. 
Immunofluorescence microscopy of F actins and β-catenin as well as VE-cadherins showed the 
formation of stress fibres and tiny endothelial gaps in HCAEC treated with Wnt5A for 8 hrs. 
TNF-α and IL-1β treatment induced the formation of more stress fibres with larger endothelial 
gaps in HCAEC at 8h. The cellular localization and distribution of β-catenin and VE-cadherins in 
Wnt5A-treated HCAEC were less disturbed in comparison to TNF-α and IL-1β treated cells. 
Immunostainings for Wnt5A receptors showed significantly more Ryk in Wnt5A and IL-1β 
treated HCAEC than Fzd5, confirming the findings at transcriptional level. ECIS experiments 
showed that Wnt5A treatment decreased the resistance of endothelial barrier to the electric 
current flow and enhanced the total cellular capacitance between 6-8h. In control experiments 
with TNF-α and IL-1β, HCAEC also showed similar results indicating the disruption of the 
monolayer’s barrier function. These findings were corroborated by diffusion assays. 
 
Conclusion: 
Our findings indicate that Wnt5A neither regulate adhesion molecules nor cause cytokine storm 
but induces cytoskeleton rearrangement and disruption of endothelial barriers. The Wnt5A 
mediated disruption of barrier functions and hyperpermeability of endothelial cells as 
demonstrated functionally by ECIS and diffusion assays indicates that Wnt5A, released by 
macrophages during a systemic inflammatory response, could be responsible for the capillary 
leakage and oedema formed in severe sepsis. 
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Introduction: 
Radiotherapy is a mainstay for current cancer therapy. More than 50% of all patients diagnosed 
with solid tumors currently receive radiotherapy alone or in combination with surgery and/or 
chemotherapy. The insult on the level of DNA is most important for the cytotoxicity of ionizing 
radiation (IR). However IR also affects multiple cellular components that induce a multilayered 
stress response in the tumor. Para- and autocrine factors are released into the tumor 
microenvironment in response to radiation. During the time course of a fractionated radiation 
regimen they modulate thereby the tumor microenvironment and these processes co-determine 
the treatment sensitivity of the tumor and eventually treatment outcome. Such IR-activated 
resistance mechanisms and their regulation eventually represent interesting novel targets for 
combined treatment modalities to sensitize the tumor for IR.  
 
Methods: 
In a complementary in vitro and in vivo approach we analyze IR-dependent secretion of 
biologically-active factors. By specific targeting of identified factors we investigate their impact 
on tumor radiation sensitivity and on the dynamics of the tumor microenvironment. In parallel 
the role of identified factors as potential predictive/prognostic factors for radiotherapy outcome 
are determined in human tissue microarrays and blood serum of patients with head-neck 
tumors, which represent a tumor entity of interest for future early clinical trials with combined 
treatment modalities.  
Expression and secretion of biologically active factors in response to IR is initially analyzed in 
vitro in a panel of genetically defined tumor cells, derived from different tumor entities using 
state-of-the art methodology. Identified IR-regulated autocrine and paracrine factors of interest 
are analyzed with regard to their impact on the cellular radiosensitivity of respective target cells. 
The autocrine and paracrine effect of these factors with regard to their pro-/anti-angiogenic 
potential, migration and invasion capacity are determined with the corresponding target cells 
and the appropriate cell biological assays.  
Efficacy and mechanistic studies in vivo are performed with classic tumor growth delay studies. 
We probe xenograft tumors derived from genetically-engineered cell systems down-
/upregulating the respective IR-regulated biological factors identified. Otherwise specific 
inhibitors/neutralizing antibodies targeting the respective factor or specific upstream signaling 
entities are used as part of combined treatment modalities with IR. 
 
Results: 
Preliminary experiments confirmed that conditioned media from irradiated cells influence target 
cells in their reaction to radiation. Specific factors could be identified that are secreted in 
dependence of radiation. In addition, we showed that clinically relevant microtubule de-
/stabilizing agents interfere on multiple levels with such IR-activated rescue mechanisms. 
 
Conclusion: 
These studies probe the inter-cellular signaling network in response to IR alone and as part of 
combined treatment modalities in the tumor and the tumor micro-environment and will point to 
important IR-regulated auto- and paracrine factors leading to IR-induced rescue and resistance 
mechanisms. These studies will directly outline novel targets for combined treatment modalities 
with IR and represents a novel rational and concept to identify and overcome IR-treatment-
thresholds, eventually to be tested in early clinical trials. At the same time this project will 
increase our general knowledge of ionizing radiation interaction with tissue. 
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Introduction: 
γ-radiation is an effective treatment for cancer. There is evidence that radiotherapy supports 
tumor-specific immunity. It was described that irradiation induces de novo protein synthesis and 
enhances antigen presentation, we therefore investigated whether γ-radiation results in increa-
sed expression of cancer-testis (CT) antigens and MHC-I, thus allowing efficient immunological 
control. This is relevant because the expression of CT-antigens and MHC-I on tumor cells is 
often heterogeneous. We found that the changes induced by γ-radiation promote the immuno-
logical recognition of the tumor, which is illustrated by the increased infiltration by lymphocytes 
after radiotherapy. 
 
Methods: 
We compared the expression of CT-antigens and MHC-I in various cancer cell lines and fresh 
biopsies before and after in vitro irradiation (20 Gy). Furthermore, we compared paired biopsies 
that were taken before and after radiotherapy from sarcoma patients. To investigate whether the 
changed expression of CT-antigens and MHC-I is specific for γ-radiation or is part of a 
generalized stress response, we analyzed the effect of hypoxia, hyperthermia and genotoxic 
stress on the expression of CT-antigens and MHC-I. Additionaly to study the effect of 
radiotherapy on the local immunity, we are currently performing a retrospective RT-qPCR and 
immunohistochemical analysis on paired paraffin embedded samples obtained from sarcoma 
patients before and after radiotherapy.  
 
Results: 
In vitro irradiation of cancer cell lines and of fresh tumor biopsies induced a higher or de novo 
expression of different CT-antigens and a higher expression of MHC-I in a time- and dose-
dependent fashion. Importantly, we show that irradiation of cancer cells enhances their recog-
nition by tumor-specific CD8+ T cells. The analysis of paired biopsies taken from a cohort of 
sarcoma patients before and after radiotherapy confirmed our findings and, in addition showed 
that irradiation resulted in higher infiltration by lymphocytes. Other forms of stress did not have 
an impact on the expression of CT-antigens or MHC-I. 
 
Conclusion: 
Our findings suggest that γ-radiation promotes the immunological recognition of the tumor. We 
therefore propose that combining radiotherapy with treatments that support tumor specific 
immunity may result in increased therapeutic efficacy. 
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Introduction: 
Robotic-assisted gait training (RAGT) and treadmill training have been implemented in gait re-
habilitation as additional therapeutic interventions to conventional physiotherapy. However, no 
data exist comparing the surface electromyography (sEMG) data in children between these 
approaches. This might be important with respect to the aims of the intervention, for example to 
induce more muscle activation or more physiological activation patterns. The aim of this study 
was to provide insight in sEMG activity patterns during the gait modalities RAGT and treadmill 
training as well as to detect changes in sEMG through general, motivational instructions from 
the therapist during RAGT. 
 
Methods: 
Nine children with neurological gait disorders and eight healthy control children participated in 
the experiment. Video recordings were used to determine heel strike and toe off during walking, 
which allowed us to determine the stance and swing phase within the gait cycle. Muscular acti-
vation was assessed by sEMG of four muscles (tibialis anterior, medial gastrocnemius, vastus 
medialis, biceps femoris) during various conditions on a treadmill (a) walking in a driven gait 
orthosis (DGO; Lokomat®, Hocoma AG, Switzerland), (b) walking in the DGO with additional 
motivational instructions from a therapist, (c) walking on the treadmill. Within the DGO condi-
tions, children walked at nearly the same speed (1.5-1.7 km/h) and with 30% body-weight-
support.  
 
Results: 
Significantly high differences in stance-swing phase duration could be detected both between 
patients and controls, as well as between DGO conditions and treadmill walking. Differences 
were not observed between DGO walking and DGO with therapist motivation.  
Encouragement by the therapists resulted in both groups in significantly higher sEMG ampli-
tudes for each muscle, for stance and swing (0.008 ≤ p-value ≤ 0.015) compared to RAGT 
without instructions. Despite differences in amplitude, the muscle activation patterns, however, 
were highly comparable (0.648 ≤ Spearman correlation coefficients ≤ 0.969). Between DGO and 
treadmill walking, large differences in sEMG amplitudes and patterns were observed, especially 
in the more distal muscles. In addition, negative correlations between sEMG patterns of DGO 
walking and treadmill walking indicated different muscle activation strategies. 
In general, sEMG patterns of patients and controls correlated well, especially for the more distal 
muscles during DGO walking and treadmill conditions. Visual comparison of our sEMG patterns 
with published reference data revealed that the DGO walking conditions lead to a more physio-
logical muscle activation pattern than treadmill walking.  
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Conclusion: 
Compared to treadmill walking, sEMG patterns in healthy and neurologically impaired children 
are influenced by the support of a DGO, as well as therapist’s motivation, but with a good 
correlation between the sEMG patterns during DGO conditions itself. Although preliminary due 
to a relative small number of participants, we suggest that DGO training with therapeutic 
encouragement might be most appropriate to increase muscle activity. Furthermore, DGO 
walking with general therapeutic instructions might induce the most physiological muscle 
pattern, which could indicate that DGO training compared to treadmill walking exploits 
restorative rather than compensatory mechanisms.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



134 

1777  
 
H. Reiser1, D. Hof1, A. Von Eckardstein1 

 
Development of an immunoassay for quantification of junction plakoglobin protein 
concentration in atherosclerotic patient plasma samples 
 
Institute of Clinical Chemistry, University Hospital of Zürich, Zürich1 

 
Introduction: 
As yet no plasma borne biomarker is available that reflects the burden or vulnerability of athero-
sclerosis in human patients. At least in theory such biomarker could be of great clinical help in 
risk prediction, diagnostics and prognostics of cardiovascular events as well as the monitoring 
of progression or regression of atherosclerosis upon therapeutic intervention. By using a proteo-
mic approach we previously identified junction plakoglobin (JUP) as a potential biomarker of 
atherosclerosis. We also found by semi-quantitative immunoblotting that JUP plasma concen-
trations are increased in from patients with coronary artery disease and acute coronary syn-
drome. In order to quantitatively measure JUP plasma concentration in larger patient cohorts, a 
quantitative sandwich enzyme-linked immunosorbent assay (sandwich-ELISA) is being deve-
loped. 
 
Methods: 
Several different combinations of detecting antibodies and coating antibodies were tested for 
the detection of recombinant JUP by sandwich-ELISA. 
 
Results: 
Recombinant JUP can be detected in different concentrations and good linearity whereas the 
native protein is not detectable in patient plasma so far. Signal intensity in sandwich-ELISA 
depends on the concentration and combination of coating antibody and detecting antibody. The 
stability of recombinant JUP and antibodies is dramatically decreased after multiple cycles of 
freeze and thaw. 
 
Conclusion: 
Several antibody combinations were found that generate a standard curve with recombinant 
JUP. However, at the moment, assay conditions are not appropriate for quantification of the 
native JUP protein in plasma samples.  
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Introduction: 
The 10% higher efficacy of proton- versus photon-irradiation (IR) with regard to cell killing is 
already implemented in the clinics. But until today little is known about the biology of this relative 
biological effectiveness (RBE). We previously demonstrated this higher efficacy of proton-IR in 
a set of genetically-defined CHO cells. Surprisingly homologous recombination (HR)-deficient 
cells were significantly more sensitive to proton IR when compared to the wild type cells, 
whereas non-homologous end joining (NHEJ)-deficient cells did not show any significant 
differences in response to these two types of ionizing radiation. We have now determined the 
initial amount of DNA double strand breaks (dsb), the dynamics of DNA dsb repair, and the 
generation of chromosomal aberrations in response to proton- versus photon-IR to gain a more 
detailed insight on the molecular level. 
 
Methods: 
These experiments were primarily performed with HR-proficient and HR-deficient Chinese 
hamster ovary cells (CHO cells) (AA8-cells, Irs1f-cells, respectively) and NHEJ-deficient CHO 
cells (XR-C1) and the corresponding genetically reconstituted wild-type cells (CHO9). Cells 
were fixed at 15 min, 3, 6 and 24 hours after irradiation with 1 Gy of photon/proton irradiation. 
γH2AX-foci were stained and quantified by fluorescence microscopy. For analysis of chromo-
somal aberrations cells were fixed 24 hours after IR and at least 80 metaphases/conditions 
were analyzed. 
 
Results: 
Proliferating wildtype AA8 cells showed an RBE10 of 1.27±0.05 in contrast to the HR-defective 
Irs1sf cells with an RBE10 of 1.44±0.06. This difference in the RBE in the two cell lines could be 
reversed when cells were irradiated in plateau phase (RBE10: AA8=1.29±0.03; Irs1sf=-
1.27±0.03), indicating a critical role of HR, which is only active in S-/G2-phase. The average 
amount of initial γH2AX-foci/cell (15 min after IR) was 18.4±1.2 γH2AX-foci/cell in response to 
both proton- and photon-irradiation (1Gy). In wild type AA8-cells the kinetics of γH2AX-foci 
removal was similar in response to both types of IR. Interestingly though, repair kinetics in HR-
deficient cells was significantly delayed after proton-irradiation, leading to elevated amounts of 
residual γH2AX-foci after irradiation.  Furthermore at 5 Gy a 2.2±0.5 fold higher amount of 
chromosomal aberrations was determined 24 h after proton- versus photon-IR in the wild type 
cells. Proton irradiation of HR-deficient cells at 1 Gy resulted in a 1.25 fold higher amount of 
chromosomal aberrations compared to photon irradiation, whereas only a minimal difference 
was observed in NHEJ-deficient CHO cells in response to the two types of irradiation.  
 
Conclusion: 
Our data demonstrate an enhanced susceptibility of HR-deficient cells to proton-irradiation. The 
enhanced RBE is not due to a higher amount of induced DNA DSBs, but might be linked to the 
slower repair kinetics in HR-defective cells due to a differential quality of DNA damage induced 
by proton- versus photon-irradiation. Thus, besides the clinically-implemented RBE for proton-
irradiation, additional molecular parameters on the level of DNA repair may contribute to a 
differential RBE. 
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Introduction: 
Prion diseases are inevitably fatal neurodegenerative diseases where the proteinaceous infec-
tious particle, the prion, is the disease-causing agent. The current hypothesis states that the 
endogenous prion protein (PrPC) misfolds into the disease-associated conformation (PrPSc) 
which can then act as a template for further oligomerization and aggregation. Luminescent 
conjugated polythiophenes (LCP) interact specifically with aggregated proteins, including prions, 
and can be used for the staining of prions in tissue. Due to their fluorescent properties, they are 
even able to distinguish different prion strains.  
To date no efficient treatment for prion diseases is available. In vitro experiments performed in 
our lab showed that these compounds significantly reduced infectivity of prions and decreased 
the amount of PrPSc in prion infected brain homogenates and cerebellar brain slices. In this 
study we wanted to test the therapeutic efficacy of the LCP for prion disease in a mouse model. 
 
Methods: 
Transgenic mice overexpressing PrPC (Tga20; n=11) or wild type CD1 mice (n=12) were 
implanted with an osmotic pump (Alzet®) that delivered either a mix of four different LCPs 
(groups with n=7-8) at a dose of 3.3mg/kg body weight per week, or as a control, PBS (n=4) into 
the right ventricle. One week after pump implantation, the mice were infected intracerebrally 
with a mouse-adapted Scrapie prion strain (RML6). Treatment duration was 84 days. At the 
terminal stage of the disease, the mice were sacrificed and the organs were taken for histolo-
gical and biochemical analysis. 
 
Results: 
The tga20 mice treated with the LCP mix (n=7) had a median incubation time of  104d (range 91 
– 296d) compared to a median of 83.5d (range 78 – 86d) for the controls (n=4) (p<0.001). 
LCP-mix-treated CD1 mice (n=8) had a median incubation time of 187d (range 172 – 203) 
compared to 167d (range 165 – 177d) to the control mice (n=4) (p<0.01). Prion disease was 
confirmed in histological analyses in all mice. PK Western blots showed the presence of higher-
order aggregates in the treatment groups, but not in the control groups. Furthermore, the mis-
folded protein assay highlighted reduced levels of PrPSc in the treatment groups. 
 
Conclusion: 
Our results confirm the therapeutic potential of LCPs in vivo. PK Western blots suggest that the 
protective effect could be mediated through the stabilizing of PrPSc aggregates, a phenomenon 
that we have already observed in vitro. Further studies are ongoing to determine which of the 
LCPs is the most efficient and whether continuous treatment can further increase the incubation 
time. 
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Introduction: 
According to information of the Swiss Health Authority, investigator–initiated trials show serious 
quality failures. Therefore, clinical researchers in University Hospitals need professional support 
to fulfil GCP requirements. Clinicians usually are absorbed in daily work and conduct their 
research projects besides the clinical routine. Their expertise is focused on science. Most often 
they are struggling with having enough time, resources and knowledge to manage clinical trials 
complying with regulatory quality standards. 
 
Methods: 
The Government of the Canton of Zurich (Regierungsrat) has ratified on March 11, 2009 the 
Comprehensive Strategy Highly Specialized Medicine (RRB Nr. 385/2009), laying the basis for 
achieving the Legislative Goal Nr. 1, i.e. the enablement and support of top of the range 
performance in science and research, and of highly specialized medical care. The Government 
has named nine projects, one of which is the comprehensive support by the CTC of highly 
specialized clinical research in the Canton of Zurich. Hence an adaptable Quality Management 
System (QMS) should be developed in order to be used at the University associated Hospitals 
and Collaboration partners. 
For that purpose, the Clinical Trials Center (CTC) developed an adaptable and transferable 
(QMS) with generic SOPs and Working Instructions, which can be adapted by research groups 
according to their needs and to support the teams with expert advice in managing clinical trials 
successfully. The goal is to make this QMS available via a secured online platform. This 
platform is managed and maintained by the CTC. 
 
Results: 
With this strategy, the quality of research has increased at the USZ since 2009. Instead of 
building up their own quality systems, USZ and associated hospitals and collaboration 
partners can rely on the existing structures of the CTC and save time and money. Based on 
CTC’s experience, using the same quality system will lead to a more consistent quality level. 
Measuring the outcome is done by monitoring and auditing the projects, as well as evaluating 
the requests for CTC support.   
 
Conclusion: 
With this strategy it is possible to enhance the quality of clinical research in the academic field in 
a comprehensive way for the Canton Zürich. On one side the legislative goal will be achieved 
on the other side, more important, the quality of clinical research will be conform with GCP and 
other applicable legislations. 
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Introduction: 
Increased apoptosis of intestinal epithelial cells (IECs) and an extended lifespan of lymphocytes 
are considered to perpetuate inflammatory bowel diseases (IBD). In healthy cells pro-apoptotic 
BCL-2 interacting mediator of cell death (BIM) is bound to microtubule. Upon stress stimuli BIM 
is translocated to the mitochondrial surface to inactivate anti-apoptotic B-cell lymphoma-2 (BCL-
2) and to initiate apoptosis. We investigated the impact of a Bim knock-out in the mouse models 
of acute and chronic dextran sulfate sodium- (DSS-) induced colitis. 
 
Methods: 
Acute or chronic colitis was induced in female B6.129S1-Bcl2l11tm1.1Ast (Bim-/-) mice with 2 % 
DSS for seven days or four seven-day cycles of 2 % DSS interrupted by 14-day periods of 
recovery. Body weight loss, spleen weight, and colon length were recorded. Colonoscopy was 
performed and evaluated by the murine endoscopic index of colitis severity (MEICS). A 
histological score was determined. IECs and mesenterial lymph nodes (MLNs) were isolated 
and analyzed for apoptosis and cytokine profiling.  
 
Results: 
For acute colitis, DSS-induced weight loss of Bim-/- mice was significantly decreased compared 
to wild type (WT) animals (p < 0.05) on day eight. In Bim-/- mice, shortening of the colon was 
clearly less pronounced and MEICS and histological scores were significantly lower as 
compared to WT controls (p < 0.05). Significantly less IECs of Bim-/- mice underwent apoptosis 
as compared to WT animals (p < 0.05).  
For chronic colitis, MEICS and histological scores indicated an aggravated inflammation in Bim-/- 
animals as compared to WT controls, with significantly more lymphocytes infiltrating the colonic 
mucosa and submucosa (p < 0.05). Cytokine profiling in MLNs revealed that iNOS gene and 
protein expression in Bim-/- mice was significantly reduced as compared to controls. 
 
Conclusion: 
As compared to WT animals, Bim-/-  mice were protected from an acute experimental colitis, but 
had a worsened disease course when chronic inflammation was induced. As in Bim-/- mice 
apoptosis of IECs is reduced during acute colitis, we suggest a protection from a barrier defect 
in this situation. However, in chronic colitis, lymphocytes with a higher survival rate in Bim-/- 
mice may have aggravated and perpetuated the intestinal inflammation, pointing out the Janus-
faced role of BIM in colitis and its possible potential as new treatment target in IBD. 
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Introduction: 
Since rheumatoid synovial cells produce large amounts of various cytokines and proteases, up 
to 30% of all newly synthesized proteins are unfolded, leading to a cellular stress condition. 
Histone-deacetylase (HDAC) 6 is a mainly cytoplasmatic member of class II HDACs and plays a 
key role in the major response pathways in the cytotoxic accumulation of misfolded protein 
aggregates, namely aggresome formation, autophagy activation, and heat shock protein 
accumulation.   
 
Methods: 
HDAC6 mRNA expression was measured in rheumatoid arthritis synovial fibroblasts (RASF, 
n=8) and osteoarthritis (OA) SF (n=7) by SYBR green Real-time PCR and normalized to 
expression levels of GAPDH. HDAC6 protein expression in SF (n=6-7), as well as in synovial 
tissues of RA and OA patients (n=5) was determined by Western blotting. Expression levels of 
micro RNA (miR) -221 and miR-222 in cultured SF derived from arthritic human TNF-α trans-
genic (hTNF-Tg) mice (n=5) and wildtype (WT) mice (n=5) were measured by TaqMan Real-
time PCR and normalized to expression levels of 18S rRNA. In silico analysis of the 3`untrans-
lated region of HDAC6 was performed using the miRWalk database. 
 
Results: 
HDAC6 expression levels were significantly lower in RASF compared to OASF on mRNA 
(RASF: dCt: 14.4 ± 0.4, p<0.05, OASF: dCt: 13.8 ± 0.2; p<0.05) as well as on protein level 
(RASF: 56.8 ± 24.9 %; OASF: 100 ± 51.8%; p<0.05). Furthermore, HDAC6 protein expression 
was also reduced in synovial tissues of RA (38.0 ± 36.9%, p=0.2729) compared to OA (100 ± 
51.1 %,) patients. In silico analysis of the 3`untranslated region of HDAC6 predicted that 
miRNA-221 and miR-222 regulate HDAC6 expression levels. The expression levels of miRNA-
221 (WT: -dCT: 5.3 ± 1.2; hTNF-Tg: -dCt 6.6 ± 1.2; p=0.1369) and miR-222 (WT: -dCT: 7.1 ± 
1.2; hTNF-Tg: -dCt 8.4 ± 1.5; p=0.1849) were induced in hTNF-Tg mice compared WT mice. 
HDAC6 mRNA expression levels correlated with miRNA-221 (R2 = 0.8909, p<0.05) and miRNA-
222 (R2 = 0.9025, p<0.05) in hTNF-Tg mice but not in WT mice.  
 
Conclusion: 
Here we show a potential role of miR-221 and miR-222 in the deregulated expression of HDAC6 
in rheumatoid arthritis. This pathway might lead to an altered stress response in RASF.  
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Introduction: 
Previous studies have shown that canalicular liver plasma membranes contain microdomains 
defined by their resistance to solubilisation by detergents at cold temperature. These detergent 
resistant microdomains (DRMs) are enriched in cholesterol and ABC transporters involved in 
bile secretion. Cholesterol has been shown to regulate the activity of various membrane 
enzymes and variation of cholesterol concentration correlates with changes in membrane 
transport activity. In the present study we tested whether basolateral liver plasma membranes 
(bLPMs) also contain DRMS and we investigated the effect of membrane cholesterol content on 
the transport activity of the key organic anion transporter involved in bile formation: sodium 
taurocholate cotransporting polypeptide (Ntcp). 
 
Methods: 
bLPMs were extracted with either 1% Triton X-100 or 1% Lubrol-WX for 30 minutes on ice and 
subsequently submitted to flotation on sucrose step gradients. Gradient fractions were then 
used for Western blotting and lipid composition analysis. Ntcp was expressed with the 
baculovirus system in Sf9 insect cells. Infected cells were loaded with cholesterol. Therefore 
cells were incubated together with 1mM cholesterol@RAMEB complex for 30min at 37°C. After 
cholesterol loading, we performed radiolabeled taurocholate uptake assay on cells or on 
membrane vesicles isolated from cells, transport activity was compared with control condition 
(no cholesterol loading). 
 
Results: 
Extraction with both detergents generated DRMs containing the raft marker proteins flotillin-1 
and flotillin-2. These conventional markers for microdomains remained mainly in the soluble 
phase indicating that they are only partially associated with microdomains in rat bLPM. Ntcp 
was mostly soluble in Triton X-100 whereas after extraction with Lubrol-WX Ntcp was mainly 
found in the DRMs. Taurocholate uptake assays performed in cells show a high transport 
activity in absence of cholesterol, in cholesterol loaded cells the transport activity is dramatically 
reduced. Taurocholate uptake assays performed in vesicles show lower transport activity in 
absence of cholesterol compared to cell experiments however the inhibition of transport activity 
in presence of cholesterol is still observed. 
 
Conclusion: 
We were able to show that bLPMs contain two different types of microdomains: Triton X-100 
and Lubrol-WX microdomains. We have demonstrated that Ntcp transport activity is dramatically 
reduced in presence of cholesterol hence suggesting that localisation of Ntcp inside or outside 
of cholesterol rich microdomains might have a major impact on the regulation of transport 
activity.  
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Introduction: 
The M1 protein of group A streptococcus (GAS) is a major virulence factor that has been shown 
to increase GAS virulence, invasiveness and resistance to clearance by the host immune 
system. Moreover, the M1 protein presents an irregular coiled-coil structure responsible for 
autoimmune reactions in the host, due to a strong similarity to myosin and tropomyosin. Recent 
data showed how the ‘idealization’ of the M1 protein structure, giving rise to a regular coiled-
coil, influences fibrinogen binding in vitro. To investigate the importance of this structural 
change in its natural context, in live GAS, we created a GAS M1T1 5448 strain expressing the 
idealized version of the M1 protein and looked at differences in bacterial virulence using in vitro 
and in vivo models. 
 
Methods: 
The GAS strain expressing the idealized version of M1 was created by precise allelic exchange 
mutagenesis. Fibrinogen binding assays were carried out by FACS analysis on bacteria 
incubated with fluorescently labeled fibrinogen. EA926 endothelial cells were used to measure 
adherence and invasion of GAS strains; MOI of 1 and 10 and incubation times of 30 minutes 
and 2 hours were used for adherence and invasion assays respectively. Whole blood and 
neutrophil killing assays were performed using blood taken from healthy volunteers, bacteria 
were incubated with whole blood or neutrophils and surviving bacteria were enumerated by 
colony counting. In vivo experiments were carried out on wt and TLR9-deficient mice. Bacteria 
were injected subcutaneously, the lesion size was measured for 4 days at which point mice 
were sacrificed and bacterial count in the skin was assessed. 
 
Results: 
We show that fibrinogen binding to the surface of the new idealized version of the M1 strain is 
reduced, confirming previous in vitro data obtained using recombinant wt and idealized M1 
proteins. We also demonstrate that the idealized M1 strain possesses a lower ability to adhere 
to and invade host cells and that adherence and invasion abilities were strictly dependent on the 
presence and concentration of fibrinogen. In the presence of fibrinogen, the difference in whole 
blood and neutrophil-mediated killing between wt and idealized M1 strains was also exacer-
bated, with the idealized M1 strain presenting a markedly lower resistance to killing. Further-
more, in vivo experiments carried out in mice showed reduce virulence, persistence and 
invasiveness associated with the GAS strain expressing the idealized M1 protein. 
 
Conclusion: 
Our experiments clearly indicate the importance of host-pathogen interactions during the infec-
tion process. Both the host protein fibrinogen as well as the virulence factor M protein are in fact 
required for GAS virulence. We found that the enhanced GAS virulence is strictly dependent on 
fibrinogen binding, mediated by the M1 protein. We also demonstrate how the M1 protein is the 
major fibrinogen binding protein expressed on the surface of GAS and how a change in the 
structure of the M1 protein causes a dramatic decrease in fibrinogen binding, leading to a 
decrease in invasiveness of strains expressing the mutated M1 protein version. This clearly 
highlights the importance of the M1 protein structure for infection in live GAS.  
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Introduction: 
The factors that govern the pathogenesis of pelvic floor weakness in patients with pelvic organ 
prolapse are still not completely understood. There are strong indicators showing that altera-
tions within the connective tissue compartement may play a role. While most previous studies 
relied on molecular, biochemical or immunohistochemical approaches, little is known about 
possible changes in the morphologic organization of extracellular matrix constituents in these 
patients. We evaluated the potential of non-linear high-resolution laser scanning techniques to 
visualize vaginal three-dimensional (3D) collagen and elastic fibre networks in the anterior 
vaginal wall, comparing different tissue pre-treatments. Aim of this study is to establish the 
method in regard to tissue fixation. 
 
Methods: 
Samples of the anterior vaginal wall were obtained after informed consent in patients who 
underwent hysterectomy (vaginal apex) or surgery for cystocele (3, 5, and 7cm above the 
hymen). The specimens were divided in four tissue pre-treatment groups: (1) untreated fresh, 
(2) shock frozen, (3) fixed with 4% formaldehyde for 12h and (4) fixed with Thiel solution for 
12h. All samples were subsequently sectioned in 500 μm-thick slices for imaging of collagen 
and elastic fibers by multiphoton laser scanning microscopy ( Olympus Fluoview 1000 MPE 
microscope equipped with a femtosecond pulsed titanium-sapphire laser). Collagen fibers were 
detected by a second harmonic generation filter and elastic fibers by their autofluorescence 
properties. Both types of fibers were identified by the application of a laser at excitation wave-
length of 950 nm and pulsed in the 100 fs range. 3D analysis of the data was performed with 
Imaris 7.2.1 software (Bitplane, Zurich, Switzerland). The 2D quantification of collagen and 
elastic fibers in different species was performed with the Image J 1.45s software (National 
Institutes of Health, USA). Ethical apprvoal was obtained (KEK Zürich StV 11/2009).  
 
Results: 
In all 12 samples from 3 Patients, structures to a depth of about 50 micrometer could be visua-
lized. Spatially (submicron) resolved 3D images showed no overlap of anisotropic collagen and 
isotropic elastin signals, allowing for a simultaneous and label-free detection of both fiber types. 
Analyses of 3D images revealed an extensive network of collagen and elastic fibers within the 
lamina propria of all samples. The 2D quantitative analyses of collagen and elastin images have 
shown that formaldehyde fixed samples achieved the highest detection rates of 30,03% colla-
gen and 16,38% elastin, respectively, while fresh vaginal tissue yielded 29,66% collagen and 
12,93% elastin. In shock frozen samples 26,34% collagen and 13,77% elastin could be detec-
ted. The quantification of the Thiel-fixed virginal wall brought merely 21,87% collagen and 
12,85% elastin.  
 
Conclusion: 
Our study showed that multiphoton laser scanning microscopy may strongly improve the in-
depth 3D analysis of pelvic organ connective tissue. For imaging of collagen and elastic fibre 
networks, formaldehyd fixation appears to be the most effective and robust form of tissue 
processing for multiphoton laser scanning microscopy. This method may help to unravel the 
pathophysiology of anterior vaginal prolapse. 
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Introduction: 
Implantation of an annuloplasty ring is an essential component of a durable mitral valve repair. 
The commonly used off-the-shelf rings do not account for the individual variability of the mitral 
annulus anatomy. Based on the availability of 3D imaging modalities with sufficient resolution 
and accuracy for modeling the mitral annulus, the concept of a patient-specific annuloplasty 
(PSA) ring was developed. 
In an acute animal study the whole process of image acquisition, ring modeling, production by 
rapid prototyping, and implantation was performed. The objective of this feasibility trial was to 
proof the concept of PSA. 
 
Methods: 
ECG-gated CT-Angiography (CTA) was performed in six healthy pigs. The 3D shapes of the 
mitral annuli were extracted from the CTA images. Based on the individual shape of the mitral 
annulus in systole, a solid ring with integrated suturing holes was modeled for each pig. The 
rings were produced out of a biocompatible titanium alloy using rapid prototyping technology. 
Each ring was implanted through a left sided thoracotomy using cardiopulmonary bypass (CPB) 
on the beating heart. After closure of the left atrium, the animals were weaned off bypass and 
valve function was assessed by echocardiography. The experiment was two-staged. First stage 
was a run-in phase with two pigs with the aim to identify and overcome pitfalls in the modeling 
process before the actual proof of concept in stage two with four animals. 
 
Results: 
The modeled ring shapes differed strongly from any annuloplasty ring available on the market. 
Both rings in stage one were severely over sized. Systematic errors in the modeling process 
were identified as sources for the mismatch. The modeling process was adjusted accordingly 
for the second stage. All ring in the second stage matched the annuli and valves appeared 
competent in Echo after implantation. One out of four rings in that stage showed a slight devia-
tion from the circumference macroscopically. 
CPB time was between 45 and 55 minutes. Ring suturing time was comparable to conventional 
rings but no time for sizing was necessary. 
 
Conclusion: 
Planning, production, and implantation of individually built annuloplasty rings is feasible. Image 
quality and accuracy of the extracted annular models are sufficient for providing a basis for 
modeling and rapid prototyping of mitral rings. The chosen design consisting of a solid, 
biocompatible titanium alloy ring with embedded suturing holes ensured firm implantation and 
facilitated positioning of the ring. 
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Introduction: 
Neutrophils are the first line of defense against infection and are therefore considered to be the 
most important cells involved in innate microbial killing. One of the mechanisms by which 
neutrophils can kill bacteria is the formation of neutrophil extracellular traps (NETs). NETs are 
complexes of nuclear or mitochondrial DNA and proteins such as histones, cell-specific 
proteases and antimicrobial peptides. It was previously shown that the human pathogen Group 
A Streptococcus (GAS) has the ability to induce NETs formation in neutrophils. We propose to 
explore the GAS-NETs interaction using immunofluorescence to gain insights into NETs 
entrapment and additional factors that might promote resistance against NETs-mediated killing 
of bacteria. 
 
Methods: 
Different techniques to visualize and evaluate the formation of NETs in response to a bacterial 
infection in vitro were established. Human blood-derived neutrophils were stimulated with 25nM 
Phorbol myristate acetate (PMA) for 4 hours to stimulate NETs production and were visualized 
using 4′,6-Diamidin-2-phenylindol (DAPI) to stain DNA and a primary anti-H2A-H2B-DNA 
complex antibody followed by a secondary Alexa 488-labeled antibody to stain histon-DNA 
complexes. To detect bacteria-NETs interaction, GAS was labelled with fluoresceiniso-thio-
cyanat (FITC) and visualized by immunofluorescence microscopy. 
 
Results: 
Stimulation of neutrophils with PMA and subsequent DAPI staining proved to be a useful and 
efficient method for visualization of NETs formation. NET degradation could be confirmed by 
addition of DNaseI or by 10% fetal calf serum (FCS) containing heat-stable nucleases. In 
addition, immunofluorescence microscopy was used to visualize triggering of NETs formation by 
direct exposure of neutrophils to GAS and revealed the entrapment of FITC-labeled GAS within 
NETs. Furthermore, NETs were quantified via a Live/Dead viability/cytotoxicity kit for mamma-
lian cells by fluorescence microscopy.  
 
Conclusion: 
Direct exposure of neutrophils to GAS proofed to be sufficient to trigger NETs formation. This 
was shown by different techniques which we could establish in our lab to visualize and evaluate 
NETs formation in response to bacterial infection in vitro. Ongoing efforts aim to study GAS-
NETs interaction and the role of different virulence factors in NETs formation or degradation.  
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Introduction: 
Cancer stem cells are an attractive target for immunotherapeutic approaches to glioblastoma. 
However, an immune inhibitory phenotype of cells currently classified as glioma-initiating cells 
(GIC) might counteract recognition by immune effector cells. Here, we investigate the contri-
bution of the non-classical MHC molecule HLA-E to the immunosuppressive phenotype of GIC. 
 
Methods: 
We assessed the expression of HLA-E in GIC on the transcriptional level with real-time PCR. 
The cell surface expression of HLA-E was characterized by flow cytometry. A fluorescence-
based cytotoxicity assay was used to determine the role of HLA-E for natural killer cell-mediated 
lysis of GIC following the silencing of HLA-E expression with small interfering RNA. The modu-
lation of HLA-E expression upon treatment of GIC with interferon-γ was assessed by real-time 
PCR and flow cytometry. A subsequent change in the immunogenicity of the GIC was investi-
gated using a cytotoxicity assay. 
 
Results: 
HLA-E is expressed in 4 out of 5 GIC lines and its expression level is reduced upon 
differentiation of GIC in serum-containing culture conditions. Constitutive HLA-E inhibits natural 
killer cell-mediated lysis of GIC since small-interfering RNA-mediated HLA-E gene silencing 
enhances the immunogenicity of GIC. Treatment of GIC with interferon-γ leads to enhanced cell 
surface expression of HLA-E. The net susceptibility towards natural killer cell-mediated lysis 
however is unchanged or even reduced as exemplified with two GIC lines. 
 
Conclusion: 
HLA-E contributes to the immunosuppressive properties of GIC, but has to be considered in the 
context of a complex network of immune regulatory influences exerted by these cells. The use 
of interferon-γ as a possible agent to boost an immune response against glioblastoma cells 
might be limited by the concurrent upregulation of HLA-E. 
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Introduction: 
Children suffering from neurodevelopmental disorders need regular rehabilitation therapy in 
order to stabilize and enhance their motor functions. Without training, secondary impairments, 
such as muscle atrophy or contractures, develop faster, causing additional impairments and 
leading to a fast decrease in motor function. Training intensity and task specifity are important 
factors for efficient therapy. Patients suffering from neurdevelopmental disorders seem to 
benefit from repetitive, functional and challenging training given over a longer period of time. 
Therapy robots have proven to be a promising alternative to common rehabilitation therapy, as 
they can provide highly intensive, repetitive and task-specific treatment as well as a possibility 
of monitoring a patient’s progress. Treatment compliance can be increased by motivating the 
patients through the adequate use of virtual reality. 
ARMin IV is an arm therapy robot with seven degrees of freedom (DOF) for shoulder (3DOF), 
elbow (2DOF) and wrist (1DOF) and hand opening (1DOF). ARMin has an exoskeleton struc-
ture and is built in a modular design. This allows various combinations of proximal and distal 
training modes. In the framework of a new project, a new robot will be developed for the use in 
the pediatric population. The aim of this master’s thesis is to define requirements of an advan-
ced robotic arm therapy system to be used in neurorehabilitation of children with neurological 
motor impairments.  
 
Methods: 
ARMin can be divided into two main components: The exoskeleton and the software. For the 
mechanic aspects, kinematic and kinetic parameters were collected. In order to adapt the 
software to the needs of the pediatric population, literature was reviewed and a summary of 
motor learning theories in children was presented. 
As the field of neurological conditions leading to impaired motor function is vast, it was decided 
to focus on the needs of healthy children and children suffering from cerebral palsy (CP). CP 
combines many symptoms that can be found in other neurological conditions. It was hypothe-
sized that, by respecting the needs of children with CP, pediatric ARMin could also be used in 
arm therapy of children suffering from other neurological disorders.  
 
Results: 
Kinematic data indicate that the exoskeleton needs to be adjusted to anthropometric and kinetic 
parameters of the pediatric population. The pediatric exoskeleton will need to cover a wider 
range of sizes than the ARMin IV-exoskeleton.  
In motor learning, it has been shown that children how a better performance when they receive 
training that is designed under variable practice conditions. This is the same for adults. Children 
seem to need more feedback than adults in order to enhance motor learning, while adults per-
form better under reduced feedback conditions. 
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Conclusion: 
In the beginning of ARMin training, simple virtual environments should be chosen so that the 
children are not distracted from their task. In the course of training, additional environmental 
features, such as sounds or graphic details, can be included and thus provide additional 
challenge to a given task. Distraction through multiple repetitions is avoided by the introduction 
of new features to the virtual environment. It is suggested that features of the software (feed-
back, virtual reality or task variability) should be alterable according to a patient’s needs.  
Challenge is important for efficient motor learning, but should not surpass a point of optimal 
challenge. It would be important that each child could be individually assisted with ARMin 
training. This can be ensured using software that can be adapted to a patient’s requirements in 
as many features as possible.  
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Introduction: 
MicroRNAs belong to a group of small RNAs that are able to modulate the expression of up to 
30% of all human genes by post-transcriptional regulation of target mRNAs. Since their 
discovery in 1993 in the nematode Caenorhabditis elegans they are also known to play crucial 
roles in other organisms including animals, plants and humans.  
MicroRNAs are single stranded ~22 nucleotide long non-coding RNAs (ssRNAs) that bind to the 
3’ untranslated regions (UTRs) of their target mRNAs. miRNA functions cover essential cellular 
processes known to be disturbed during cancer formation, such as development, differentiation, 
proliferation and apoptosis. Given their crucial roles it is not surprising that deregulation of 
miRNAs can have oncogenic effects. Several studies detected aberrant miRNA expression in 
various human cancer types including cutaneous squamous cell carcinomas (SCCs). SCC is 
the predominant skin malignancy in organ transplant recipients  (90% of all skin cancers) with a 
60- to 100-fold increase in incidence in these patients. As there are still multiple unidentified 
miRNAs, further studies are essential to unravel potential key player miRNAs involved in cancer 
formation. 
During previous work in our group, a microRNA microarray with skin SCC of immunocompetent 
and immunosuppressed patients was performed. Seven microRNAs  were generally decreased 
in SCC tissue compared to unaffected skin samples, namely miR26a, miR29c, miR149, 
miR181a. Our main working hypothesis is that these miRNAs are involved in the development 
of cutaneous squamous cell carcinoma. 
 
Methods: 
A) Verification of miRNA expression: A microarray was performed using skin samples from SCC 
of immunocompetent and immunosuppressed patients as well as unaffected healthy skin. The 
obtained results were verified by qRT-PCR. A second verification will be performed by in-situ 
hybridization of all candidate miRNAs.  
B) Functional validation of candidate miRNAs in-vitro: The anti-oncogenic potential (i.e. effects 
on differentiation or senescence of keratinocytes) of candidate miRNAs will be tested in 
keratinocyte cultures derived from healthy skin or from human or routinely used SCC cell lines. 
Gene expression of candidate miRNAs will be either knocked down selectively using specific 
antagomirs (oligonucleotides complementary to microRNA sequences) or enhanced using 
lentiviral/retroviral vectors or miRNA oligonucleotide mimics. Differentiation of keratinocytes will 
be assessed by expression of differentiation markers, such as involucrin, flaggrin and loricin. 
Senescence of keratinocytes will be assessed by an in situ chromogenic assay for endogenous 
β-galactosidase activity at pH 6. 
C) Functional validation of candidate miRNAs in-vivo: miR-silenced human normal keratinocytes 
will be grafted sub-cutanously into nude mice. Cysts formed at the sites of injection will be 
excised and tissues will be processed for regular histology examining the global architecture of 
lesions for histological differentiation and individual cytomorphology/cellularity. Differentiation 
and senescence will be assessed as described before. 
 
Conclusion: 
Preliminary data confirmed decreased expression of miR26a, miR29c, miR149, miR181a in 
SCC skin samples obtained from both immunocompetent and immunosuppressed patients. 
Through testing of the anti-oncogenic potential of these miRNAs we will address the role of 
these microRNAs in SCC carcinogenesis. 
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Introduction: 
To assess the differentiation process of muscle precursor cells (MPCs) applying magnetic 
resonance imaging (MRI) relaxometry measurements in a mouse model.  
 
Methods: 
MPCs were isolated from biopsies of the M. rectus abdominis. The MPCs were mixed with a 
collagen carrier and injected subcutaneously in nude mice. Animals with collagen only injections 
served as controls. MRI of the mice was conducted on a 4.7 T small animal scanner (Bruker 
BioSpec) at 5 time-points between day 3 - 28 post-injection. Relaxometry measurements com-
prised T1 and T2 measurements using multi-echo-spin-echo (TE 11 - 99 ms) and saturation-
recovery-sequences (recovery time 118 - 4000ms) as well as T2* quantification with a multi-
echo-gradient-echo-sequence (TE 4.5 - ms). Relaxation times were additionally measured in 
the paraspinal muscles. Animals were harvested at different time-points and the engineered 
muscle tissue was assessed by histology and immunohistochemistry.   
 
Results: 
The engineered muscle tissue was measurable at all time points with a decrease in volume over 
time. In the control mice, the subcutaneous collagen was resorbed between the first and second 
time-point. Relaxometry measurements revealed a decrease of T1, T2 and T2* relaxation time 
during differentiation (initial measurement:T1 2072ms+/-141, T2 191 ms +/- 58, T2 19 ms+/- 3, 
final measurement: T1 1325 ms +/- 153, T2 31.5 ms +/- 6, T2* 6.3ms +/- 1), thereby approa-
ching the physiological relaxation properties of muscular tissue. Cell differentiation and myofiber 
formation was confirmed by histology, immunohistochemistry and contractility confirmed by 
organ bath 
 
Conclusion: 
MRI relaxometry measurements are able to accurately describe the differentiation process of 
muscle precursor cells. This novel method might offer the possibility to non-invasively assess 
the effectiveness of cellular therapies for muscular disorders in near future.  
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Introduction: 
Postoperative radiotherapy reduces local relapses of malignant pleural mesothelioma after 
radical surgery. Comparative planning for intensity modulated radiotherapy (IMRT) volumetric 
intensity modulated arc therapy (VMAT) and proton therapy (PT) was performed.  
 
Methods: 
Eight patients treated with IMRT or VMAT after extrapleural pleuropneumonectomy (EPP) were 
replanned with PT and either with VMAT or either with IMRT. A comparison of dose homo-
geneity (DH), target volume (TV) coverage, mean and maximal dose to organs at risk (OAR) 
was performed. Robustness of each technique was evaluated in respect to the dose distribution 
variation in respect of air cavity volume decrease.  
 
Results: 
Dose coverage and DH of the planning target volume (PTV) were similar for IMRT, VMAT and 
PT for the volume covered by >95% (V95) and <5% (V105). The mean dose (md) to the 
contralateral kidney, contralateral lung, liver, heart, and spinal cord was significantly reduced 
with PT compared to IMRT and VMAT. A decrease of V13 and V20 for the lung was observed 
for VMAT in comparison to IMRT.  After EPP, air cavities were common (range 0 – 1250 cm3), 
decreasing up to 20cm3/day. The photons plans were more robust than PT plans, in respect to 
the PTV coverage (V90, V95), when air volume decreased in the resected lung. VMAT plans 
were less affected than IMRT plans, if changes in the air cavity volumes occurred.  
 
Conclusion: 
Both, proton and photon plans achieved good target coverage and DH. PT accomplished 
additional dose sparing of all OARs compared to IMRT or VMAT, and VMAT showed better 
results than IMRT. PT dose distributions were more susceptible to changing air cavities during 
the treatment period emphasizing the need for replanning and adaptive RT for PT. 
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Introduction: 
Occurrence of chemotherapy resistance is a major obstacle in the treatment of non-small cell 
lung cancer (NSCLC). Inhibition of translesion synthesis DNA polymerase ζ sensitizes NSCLC 
tumors to cisplatin and reduces the formation of chemotherapy resistance.  
DNA polymerase ζ consists of the catalytic subunit REV3 and the structural subunit REV7. 
Surprisingly, we found that lentiviral-based short hairpin RNA–mediated depletion of REV3 per 
se suppresses colony formation of lung, breast, mesothelioma, and colon tumor cell lines, 
whereas control cell lines and a normal mesothelial primary culture are less affected. We 
showed that inhibition of REV3 expression per se in cancer cells leads to an accumulation of 
persistent DNA damage.  
 
Methods: 
The aim of this project is to develop an inducible system, which allows us to study how REV3 
depletion per se and in combination with chemotherapy affects human NSCLC tumor growth in 
a mouse xenograft model.  
 
Results: 
A549 NSCLC cells were transfected with two plasmids, one encoding a tetracycline repressor 
and the other plasmid encoding a short hairpin RNA targeting REV3 under the control of a 
promoter containing a tetracycline repressor binding site. After initial analysis of REV3 mRNA 
expression by real-time PCR, we selected 2 clones with inducible inhibition of REV3 expression 
and 2 clones containing the corresponding scrambled construct. Detailed analysis revealed that 
the inducible inhibition of REV3 expression was highest 72 hours after doxycycline addition. At 
this time point, levels of histone H2AX phosphorylation, a marker for DNA damage, were increa-
sed by REV3 depletion whereas scrambled control clones were not affected. Additionally, indu-
cible inhibition of REV3 expression significantly reduced colony formation.  
 
Conclusion: 
Translesion synthesis DNA polymerase ζ is the main extender from mismatches formed after 
treatment with DNA-damaging agents and is thereby a major contributor to the occurrence of 
chemotherapy resistance. Additionally, our previous findings indicate that depletion of REV3 
can be applied for susceptible cancers as a potential monotherapy. The inducible system will 
allow us to study the effect of REV3 depletion per se and in combination with chemotherapy in 
the in vivo setting.  
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Introduction: 
The purpose of this study was to evaluate signal-to-noise-ratio (SNR) and contrast-to-noise-
ratio (CNR) as well as image quality (IQ) of an ultrashort-echo-time (UTE) magnetic resonance 
imaging (MRI) in comparison to a newly available zero-echo-time (ZTE) MRI for assessment of 
the lung parenchyma in small animal high-field MRI. 
 
Methods: 
MR imaging of the mouse lung was conducted on a 4.7 T small animal scanner (Bruker 
BioSpec) using a transmit-receive RF coil with a three-dimensional UTE sequence (TE/TR 20 
μs/8 and 4 ms, acquisition matrix: 128 x 128, field of view: 4.5 x 4.5 cm, acquisition time: 6 min 
50 sec with TR = 8 ms, 3 min 27 sec with TR 4 =ms) as well as a ZTE sequence (TR 8 and 4 
ms, acquisition matrix 128 x 128, field of view 4.5 x 4.5 cm, acquisition time: 6 min 50 sec with 
TR 8 ms, 3 min 27 sec with TR 4 ms) in 4 healthy mice and 9 mice 1 day post-operative after 
syngeneic  transplantation of the left lung between C57BL/6 inbred mice. SNR was calculated 
for parenchyma of the right lung (middle or inferior lobe), additionally in the left transplanted 
lung, hilum, vertebra of the thoracic spine, paravertebral muscles, in the left lobe of the liver and 
the heart. CNR was defined for lung vs. paravertebral muscle. SNR and CNR were compared 
for UTE against ZTE as well as TR = 8 against TR = 4 ms. Image quality (IQ) was assessed by 
two independent readers on a four-point-scale reader score. 
 
Results: 
Both sequences provided good image quality of lung parenchyma. Spiral artefacts were slightly 
stronger in ZTE, whereas UTE exhibited stronger image blurring.  IQ was rated higher for the 
UTE images than the ZTE images concerning discrimination of hilum vs. pulmonary paren-
chyma. Both, SNR and CNR were higher in the UTE images than in the ZTE images (SNR: e.g. 
lung 25.49 +/- 6 in UTE, 16.03 +/- 4.5 in ZTE; CNR: 9.59 +/- 1.5 in UTE, 8.7 +/- 2.1 in ZTE). All 
post-transplant mice had small to large pneumothoraces and increased pulmonary signal inten-
sity that were visible equally well on both sequences. Pleural effusion could hardly be seen in 
both sequences due to little contrast between effusion and thoracic wall muscles. 
 
Conclusion: 
   
Both sequences, UTE and ZTE, are able to provide signal in the lung parenchyma without any 
significant differences in SNR and CNR. Reducing TR allows for reduction of acquisition time 
and shows a slight, but not statistically significant increase of SNR and CNR.  
 
 
 



153 

1798  
 
E. Melloul1, DA. Raptis1, R. Graf1, T. Pfammatter2, PA. Clavien1, M. Lesurtel1 

 
Reversible portal vein embolization induces liver regeneration despite recanalization 
 
Visceral and Transplantation Surgery, University Hospital, Zürich1, Interventional  
Radiology, University Hospital Zurich, Zurich, Switzerland2 

 
Introduction: 
Preoperative permanent portal vein embolization (PVE) is widely used before major hepatec-
tomy to inducehypertrophy of the remnant liver. The goal is to prevent life threatening risk of 
postoperative liver failure. Reversible PVE with absorbable agents would be safer in clinical 
situations where the embolized liver is not resected. Study aims: (1) To develop a model of 
reversible PVE in mice, (2) To determine the recanalization time course following reversible 
PVE, (3) to confirm the efficacy of reversible PVE on hypertrophy of the non-embolized liver 
lobes, and (4) to observe the impact of PVE on embolized liver lobes. 
 
Methods: 
Thirty BL6/male mice underwent 70% PVE using powdered absorbable material. Repeated 
portographies and angiographic MRI were carried out until complete recanalization of the 
embolized lobes. Liver regeneration was assessed by immunohistochemistry (BrdU, Ki-67, Ph-
Histone 3 stainings). Liver lobe volumes were determined by small animal MRI volumetry. 
 
Results: 
ReversiblePVE induced significant hepatocyte proliferation in the non-embolized lobes. 
Proximal and complete recanalization occurred 10 and 14 days after PVE, respectively. The 
hypertrophy ratio of the non-embolized lobes was 52 ± 5.9% at day 10 (i.e. 67% of total liver 
volume) and 75 ± 19% at day 14 (i.e. 63% of total liver volume). The atrophy ratio of the 
embolized lobes was 55 ± 1.4% at day 10 (i.e. 33% of total liver volume) and 33 ± 11% at day 
14 (i.e. 37% of total liver volume). 
 
Conclusion: 
Reversible PVE efficiently induces liver regeneration and hypertrophy in the non-embolized 
lobes. The next step will be to assess the functional and morphological recovery of the embo-
lized liver lobes after recanalization. 
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Introduction: 
The lipoxin A4 receptor (FPR2/ALX) plays an important role in host defense and inflammation. 
The receptor binds structurally diverse agonistic ligands, including peptides and lipid mediators 
regulating chemotaxis and activation of leukocytes. Although the effects of its ligands have been 
investigated, little is known about the transcriptional regulation of the receptor in leukocytes.  
 
Methods: 
To investigate the FPR2/ALX expression in monocytes and macrophages, we measured 
FPR2/ALX mRNA levels and protein expression during differentiation of monocytes to macro-
phages and stimulated expression in macrophages.  
 
Results: 
While monocytes expressed high levels of FPR2/ALX, differentiation into macrophages 
abrogated FPR2/ALX expression. Stimulation of macrophages with a set of cytokines revealed 
that IFNγ and LPS increased FPR2/ALX mRNA expression to levels similar to the ones 
detected in monocytes. However, the upregulation on the mRNA level did not translate into 
FPR2/ALX protein expression in stimulated macrophages. In agreement with these findings, 
lipoxin A4 could recruit monocytes but not macrophages in a chemotactic assay. We further 
show that this lack of FPR2/ALX protein expression in stimulated macrophages derives at least 
in part from altered promoter usage between monocytes and macrophages, resulting in a longer 
5´UTR which inhibits translation. 
 
Conclusion: 
Differential promoter usage leads to FPR2/ALX membrane expression in monocytes, while no 
FPR2/ALX receptor is expressed in resident or stimulated macrophages. These data support 
the model of FPR2/ALX playing a role in chemotaxis and activation of monocytes, however, 
they also suggest that its role in resident macrophages is limited. 
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Introduction: 
Tumor hypoxia is one of the most important parameters for radiation sensitivity. Furthermore, 
characteristic for hypoxic and more aggressive tumor cells are metabolic changes such as the 
switch to aerobic glycolysis (Warburg effect) and enhanced lactate production. However, the 
tumor micromilieu can also be shifted in response to different treatment modalities such as 
cytotoxic agents or ionizing radiation, thereby creating an additional challenge for an effective 
treatment response. Here we investigated different treatment regimens of ionizing irradiation 
(IR) in combination with the clinically relevant microtubule stabilizing agent patupilone in vivo 
with a specific focus on longitudinal measurements of tumor hypoxia and metabolism under 
treatment. 
 
Methods: 
Murine tumor xenografts were derived from A549 lung and HCT116 colon adenocarcinoma cells 
that express the reporter gene luciferase in response to increasing hypoxia in a HIF1-indepen-
dent form. In vivo experiments with these xenografts allowed serial monitoring of tumor hypoxia. 
In parallel the metabolic status of A549 tumors was determined ex vivo by the immersion of 
dried/heat-inactivated tumor sections in an ATP, lactate or glucose-depending luciferase-contai-
ning buffer system and measurement of integrated light output. 
 
Results: 
Murine tumor xenografts expressing luciferase in response to low oxygen level demonstrated a 
transient increase in tumor hypoxia in response to treatment with patupilone alone. To 
investigate whether the previously observed supra-additive tumor growth delay effect of the 
combined treatment modality (patupilone/IR) is influenced by the level of patupilone-increased 
tumor hypoxia, tumors were irradiated at the time point of the lowest and the highest level of 
patupilone-increased tumor hypoxia. Interestingly, the hypoxia-inducing effect of patupilone 
dominated over the effect of the combined treatment modality on the level of tumor hypoxia. 
Importantly, despite patupilone-induced hypoxia, the potency of IR was not reduced as part of a 
concomitant or adjuvant combined treatment modality.  
Treatment of A549 wild type tumors with patupilone, IR and in combination significantly reduced 
lactate levels and drastically increased glucose levels in comparison to untreated tumors as 
observed in the ex vivo measurements. Interestingly, these changes were only minimal in 
tumors derived from patupilone-resistant cells (A549EpoB40). ATP levels of all tumors tested 
did not change under any treatment. Thus, treatment-dependent changes of lactate levels in the 
different tumors nicely correlated with the proliferative activity and the tumor growth response to 
treatment. 
 
Conclusion: 
This study shows that the tumor milieu is responsive to different treatment-modalities and that 
detailed insights into the dynamics of hypoxia and metabolism will contribute to the improve-
ment and adaptation of existing radiochemotherapies. 
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Introduction: 
Helicobacter pylori infection affects 50% of the world’s population and is associated with chronic 
gastritis in all infected individuals which can lead to gastric and duodenal ulcers, MALT-lympho-
ma and adenocarcinoma. Recently, our lab reported that neonatal infection of mice with H. 
pylori protects from development of gastric pathology by induction of tolerance to the bacterium. 
This is accomplished by the capacity of H. pylori to induce semi-mature dendritic cells, which 
activate T regulatory cells. We were also able to confirm epidemiological data demonstrating an 
inverse correlation between H.pylori infection and asthma development by showing that the T 
regulatory cells induced by neonatal H. pylori infection can protect from ovalbumin-induced 
asthma.Several epidemiological studies are available that correlate H.pylori infection inversely 
with other immunological disorders such as inflammatory bowel disease, major forms of which 
are Crohn`s disease and ulcerative colitis.  
 
Methods: 
We use mouse models of ovalbumin-induced asthma and of dextran-sulfate sodium induced 
colitis. Asthma analysis includes metacholine airway hyperreactivity test, cell counts of the 
brochoalveolar lavage and pathology scoring of the lung. The colons in the IBD projects are 
scored for pathology, cytokine expression is measured by qPCR and infiltrating immune cells 
are detected by flow cytometry. 
 
Results: 
Our recent experiments show that the oral administration of H.pylori sonicate also efficiently 
suppresses asthma development. We were also able to support epidemiological data about the 
inverse correlation of H.pylori infection with IBD in a DSS-induced mouse model of colitis. Mice 
infected in the neonatal period showed less pathology, less secretion of pro-inflammatory 
cytokines and more weight gain than uninfected controls. Interestingly, a strategy of “tolerizing 
vaccination” with H. pylori sonicate is almost fully protective in our mouse model of inflammatory 
bowel disease. 
 
Conclusion: 
H. pylori has protective effects in immunological diseases as asthma and IBD. H. pylori sonicate 
treatment protects as well and we will now further investigate the Treg involvement by adoptive 
transfer experiments and will try to elucidate the bacterial factor as well as the host molecular 
mechanism that induces the protective effect. 
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Introduction: 
Observations that decrease in androgen levels with age is accompanied with increased 
incidence of cardiovascular disease in men has led to the suggestion that androgens may be 
protective against cardiovascular disease. However, data from animal and human studies 
provide disparate results which support as well as negate the protective actions of androgens 
on the cardiovascular system. Endothelial damage / dysfunction and abnormal growth of 
smooth muscle cells play a critical role in the etiology of vaso-occlusive disorders associated 
with coronary artery disease, atherosclerosis, hypertension and restenosis following balloon 
angioplasty. However, whether androgens modulate these key cellular processes, as well as 
the molecular mechanisms driving these activities remains unclear and needs to be elucidated 
further. 
 
Methods: 
In this study, we investigated the effects of androgens (dihydrotestesterone; DHT) on the growth 
and function of cultured human endothelial progenitor cells (EPC) and smooth muscle cells 
(SMC). For growth studies change in cell number and DNA synthesis assays were employed. 
Western blotting was used to assess changes in cell cycle protein expression, whereas, Flow 
cytometry was used to determine cell cycle distribution. Two-dimensional gel system was used 
to assess the effects androgens on microvessel formation.    
 
Results: 
Treatment with 10-100 nM DHT differentially influenced the growth of male and female SMCs. 
DHT induced growth of male SMCs and inhibited growth of female SMCs, suggesting that the 
effects are gender specific and involve different mechanism(s). Indeed, flutamide, an androgen 
receptor antagonist, blocked the mitogenic effects of DHT in male SMCs, but not the inhibitory 
effects of DHT in female SMCs. Importantly, treatment of male SMCs with DHT up-regulated the 
expression of cell cycle regulatory protein cyclin D1/D2. Treatment with DHT was found to 
suppress EPC mediated microvessel formation, implying that androgens may negatively 
influence endothelial function and repair following vascular injury. Interestingly, treatment of 
SMCs and EPC with DHT significantly increased the expression of androgen receptor sugges-
ting that androgens may auto-regulate their expression and trigger a positive feedback loop. 
 
Conclusion: 
Taken together, our data suggest that androgens induce growth in male SMCs and dysfunction 
of endothelial progenitor cells and this may contribute to vascular disorders leading to vascular 
remodelling associated with cardiovascular disease in men.  
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Introduction: 
Recent experimental and clinical studies have shown that platelets play a critical role in liver 
ischemia and regeneration. Thrombocytopenia, a frequent and potentially serious condition in 
LT recipients, was shown to be associated with postoperative morbidity and mortality after 
partial hepatectomy. To evaluate whether postoperative low platelet counts are indicators of 
short- and long-term outcomes after liver transplantation (LT). 
 
Methods: 
Between January 2004 and December 2007, 201 consecutive patients who underwent LT were 
included in a prospective database. Pre- and daily postoperative platelet counts until 
postoperative day (POD) 7 were recorded. Uni- and multivariate analyses were performed to 
assess whether low postoperative platelet counts are risk factors of postoperative complica-
tions, graft failure, re-transplantation and graft and patient survival. Significant variables of 
current prediction models including recipient and donor age, MELD score, previous LT, life 
support dependence, and cold ischemia time were included in the analysis. 
 
Results: 
The median pre-transplantation platelet count was 88 (IQR: 61-135) x109/L. The lowest median 
platelet count after LT was 61 (IQR: 41-88) x109/L at POD4. Patients with POD5 platelet count 
<60x109/L had higher rate of grade III-V complications unrelated to bleeding (61% vs. 39%, 
p<0.001), graft primary non function (5% vs. 0%, p=0.025), delayed graft function (18% vs. 5%, 
p=0.006) and re-transplantation within 3 months (4% vs. 0%, p=0.05). POD5 platelet count was 
identified as an independent risk factor of grade III-V complications (OR, 2.5 (1- 4.8), p=0.004)), 
graft (HR, 2.2 (1.2-4.1), p=0.017)) and patient survival (HR, 2.1 (1-4.1), p=0.037)). 
 
Conclusion: 
After LT, platelet count <60x109/L at postoperative day 5 is an independent factor associated 
with major complications, graft failure and patient survival. These findings justify further experi-
mental and clinical investigations to better understand the underlying mechanisms and develop 
protective strategies in high risk patients.  
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Introduction: 
High density lipoproteins (HDL) and its major apolipoprotein A-I (apoA-I) must leave the 
circulation and pass the endothelium to exert their atheroprotective actions in the arterial wall. 
We previously demonstrated that the transendothelial transport of apoA-I involves the ATP-
binding cassette transporter (ABC) A1 and generation of lipidated particles. Transendothelial 
transport of HDL is modulated by ABCG1 and the scavenger receptor BI (SR-BI).  
 
Methods: 
We hypothesize that apoA-I transport is started by the ABCA1-mediated generation of a 
lipidated particle which is then transported by ABCA1-independent pathways. To test this 
hypothesis we analyzed the endothelial binding and transport properties of initially lipid-free as 
well as prelipidated apoA-I mutants. 
 
Results: 
Lipid-free apoA-I mutant with a defective carboxyl-terminal domain showed an 80% decreased 
specific binding and 90% decreased specific transport by aortic endothelial cells. After prior cell-
free lipidation of this mutant, the resulting HDL-like particle was transported through endothelial 
cells by an ABCG1- and SR-BI-dependent process. ApoA-I mutants with deletions of either the 
amino terminus or both the amino and carboxyl termini showed dramatic increases in 
nonspecific binding but no specific binding or transport. Prior cell-free lipidation did not rescue 
these anomalies.  
 
Conclusion: 
Our findings of stringent structure-function relationships underline the specificity of trans-
endothelial apoA-I transport and suggest that lipidation of initially lipid-free apoA-I is necessary 
but not sufficient for specific transendothelial transport. Our data also support the model of a 
two-step process for the transendothelial transport of apoA-I in which apoA-I is initially lipidated 
by ABCA1 and then further processed by ABCA1-independent mechanisms. 
Now we will verify our findings in mice with an endothelial specific ABCA1 knock out    
(ABCA1e-/-). We are planning to analyze the distribution and concentration of apoA-I in extra-
vascular fluids and tissues. We are also planning to inject radiolabeled apoA-I to ABCA1e-/- and 
normal mice to compare the distribution of the radiotracer in the arterial wall and other extra-
vascular compartments. Better understanding the apoA-I and HDL transport would answer key 
question and would compose a pre-requisite for the mediation of anti-atherogenic functions of 
HDL and therefore a potential target for anti-atherosclerotic drug therapy. 
 
 
 
 
 
 



160 

1805  
 
E. Saponara1, S. Sonda1, R. Graf1 

 
Serotonin mediates acinar cell secretion and cytoskeletal remodelling 
 
Department of Surgery, Swiss Hepato-Pancreato-Biliary Center, University Hospital Zurich, 
Switzerland1 

 
Introduction: 
Pancreatitis is a severe inflammation which often leads to systemic complications. Today there 
is no effective treatment for this disease due to incomplete knowledge of its pathophysiology. 
Serotonin (5-hydroxytryptamine, 5-HT) is a potent bioactive molecule involved in a variety of 
physiological processes. In this study, we analyzed whether 5-HT regulates pancreatic acinar 
cell secretion, one of the early processes impaired during pancreatitis, and whether it modulates 
the development of the disease. 
 
Methods: 
Biochemical and immunohistochemical methods were used to evaluate secretion processes 
both in vivo and in vitro. 5-HT regulation of zymogen secretion was analyzed in isolated 
pancreatic acini and in amylase-secreting pancreatic AR42J cells. Acute pancreatitis was 
induced using supramaximal concentrations of cerulein in wild-type or tryptophan hydoxylase-1 
knocked-out (TPH-1-/-) mice, which lack peripheral 5-HT.  
 
Results: 
Reduced availability of 5-HT inhibited amylase secretion in isolated acini. Similarly, inhibition of 
the 5-HT reuptake transporter with fluoexitine reduced amylase secretion in AR42J cells. 
Confocal analysis revealed that the secretion defect resulted from impaired trafficking and not 
from decreased enzyme synthesis. Furthermore, the reduced availability of 5-HT altered acinar 
actin dynamics under both pathological and physiological conditions. Importantly, the severity of 
acute pancreatitis was reduced in TPH-1-/- mice. 
 
Conclusion: 
Our results identify a 5-HT-mediated regulation of amylase secretion in pancreatic acinar cells. 
In addition, they demonstrate that 5-HT is required for the onset of pancreatic inflammation. 
These findings provide novel insights into the normal physiology of pancreatic acinar cells, and 
into the patho-physiology of pancreatitis, with potential therapeutic implications. 
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Introduction: 
Atherosclerosis is a chronic disease characterized by two main features, lipid retention and 
inflammation. Subendothelial retention and modification of low-density lipoproteins likely initiate 
the atherosclerotic process leading to an attachment of leukocytes as a first sign of 
inflammation. The lipoxygenase pathway plays a role in recruitment and adhesion of leukocytes 
by the generation of two classes of arachidonic acid lipid mediators, the leukotrienes and 
lipoxins. The leukotrienes occur in the initial phase of inflammation and have pro-inflammatory 
effect. In contrary, the lipoxins have anti-inflammatory effects by inhibition of neutrophil 
chemotaxis and adhesion, and by counteracting the action of pro-inflammatory factors. Three 
different lipoxygenases are essential for the production of the lipoxins, the platelet 12-
lipoxygenase (ALOX12), the reticulocyte 15–lipoxygenase (ALOX15) and the epidermis 15–
lipoxygenase B (ALOX15B). The roles of ALOX12 and ALOX15 in human atherosclerosis have 
been investigated, while the role of ALOX15B is poorly defined  
 
Methods: 
To investigate the regulation of ALOX15B in human macrophages we measured basal mRNA 
and protein expression of ALOX15B, the expression during differentiation of monocytes to 
macrophages and stimulated expression in macrophages 
 
Results: 
The results show an increase of ALOX15B during the differentiation of monocytes to macro-
phages, while the expression of ALOX12 and ALOX15 remains on the same low level. 
Stimulation of macrophages with a set of cytokines and with hypoxia revealed that interleukin-4 
(IL-4), interleukin-13 (IL-13), and hypoxia further increased the ALOX15B mRNA. Western blot 
analysis showed that IL-4 and hypoxia increase the ALOX15B protein expression, whereas IL-
13 had no effect on protein levels. IL-4 and IL-13 also enhanced the ALOX15 mRNA and 
protein expression whereas none of the stimuli had an impact on the ALOX12 mRNA 
expression 
 
Conclusion: 
These data show that mainly ALOX15B is expressed in differentiated macrophages and that the 
anti-inflammatory cytokine IL-4 and hypoxia are further activators of its expression. Interestingly, 
IL-4 and IL-13 increase the expression of ALOX15 but only IL-4 stimulation seems to drive the 
ALOX15 expression to levels higher than the basal expression of ALOX15B 
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Introduction: 
Postoperative pancreatic fistula (POPF) is responsible for severe complications and death in 
patients who underwent pancreatic surgery. However, little is known about the optimal manage-
ment of POPF once it has been diagnosed. We aim to evaluate the current practice in the 
management of POPF after Whipple procedure and distal pancreatectomy worldwide. 
 
Methods: 
An online survey endorsed by the European-African Hepato-Pancreato-Biliary Association (E-
AHPBA) was conducted among hepato-pancreato-biliary centers worldwide. A total of 112 
chairmen were contacted by email. The survey focused on the management of nutrition, 
drainage, use of somatostatin and antibiotic therapy, imaging strategy and indication for 
reoperation once the POPF has been diagnosed. 
 
Results: 
The overall response rate was 52%.A prophylactic drainage is used after both procedures in 
90% of the centers. Independently of the surgical procedure, responses showed great diversity 
among centers regarding postoperative management of nutrition, use of somatostatin and 
hospital discharge. Fifty-eight percent of the centers advocate no oral nutrition but total enteral 
nutrition using a feeding tube or total parenteral nutrition, while 42% use total oral nutrition 
(kappa 0.471). Thirty-six percent of the centers start somatostatin intra-operatively in cases of 
soft pancreas only, 20% intra-operatively in all cases, 22% once a fistula appears (kappa 
0.675). Patients are discharged once the fistula is draining well and oral nutrition well tolerated 
in 76% of the centers, and once the pancreatic fistula has completely healed in 24% of the 
centers (kappa 0.775). Compared to low volume centers, high volume centers are more prone 
to remove surgical drainage (low output of amylase-rich fluid) without imaging control (86% vs. 
59% respectively, p=0.044) and to discharge patients even though the POPF is not completely 
healed (89% vs. 63% respectively, p=0.029). 
 
Conclusion: 
This survey discloses important disagreement worldwide regarding the management of nutri-
tion, use of somatostatin and hospital discharge once POPF is diagnosed. Standardized mana-
gement of POPF would be necessary to allow better comparison of future trials on the topic.  
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Introduction: 
Recent published data showed that a large number of candidates for living donor liver trans-
plantation (LDLT) actively look for additional information in the Internet, which might represents 
the main source of information for many patients. Little is known about the quality of available 
information for LDLT in the Internet. Our aim was therefore to comprehensively evaluate the 
information available for LDLT candidates in the Internet using the 36 items from the expanded 
“Ensuring Quality Information for Patients” (EQIP) tool (0-36 item range). 
 
Methods: 
Data were collected with the use of the “Google”, “Bing” and “Yahoo” search engines. The key 
words “liver living donor” were selected and used in various combinations to gather websites 
dedicated to donor medical information. The first 100 websites from each search engine were 
considered, assuming that most people limit their search well below this number. All websites 
directed to articles on scientific journals were excluded, as donors are not expected to have 
access to this restricted source of information. Websites were then divided into three groups 
according to their origin: 1) hospital services, 2) scientific societies, and 3) educational groups. 
 
Results: 
Out of the 300 initial websites (first 10 pages) mentioning LDLT on “Google”, “Bing” and “Yahoo” 
search engines, we identified 33 websites in English language providing specific information for 
such candidates. A median of only 15 items (IQR 11-18) from the EQIP tool was addressed in 
the websites. The top nine websites (>18 items addressed) were developed mainly by scientific 
and educational groups, while low score websites originated mostly from hospitals (p=0.05). 
Quantitative postoperative morbidity and mortality risk estimates were available in only 15% and 
39% of the websites, respectively, despite a notion of “major complications” being mentioned in 
most websites. 
 
Conclusion: 
This analysis demonstrated several significant shortcomings in the quality of information 
provided to potential donors for LDLT according to the EQIP instrument. We conclude that there 
is an urgent need to produce a website compliant with international standards for quality of 
donor information. 
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Introduction: 
Smooth muscle cells (SMCs) are essential cell types of many organs including gastrointestinal 
and urogenital tract. Tissue engineering using SMCs may provide alternative treatments for 
diseases with smooth muscle pathologies such as bladder voiding dysfunction, urinary 
incontinence and erectile dysfunction. However, autologous SMC cannot be harvested from 
organs with end stage disease or from organs with cancer development. An alternative cell 
source would be adipose derived stem cells (ADSCs) which can be differentiated into a variety 
of cell types. However, ADSC differentiated to SMCs loose their expansion capacity and their 
contractile phenotype followed by a switch to a synthetic phenotype. Since little is known with 
regard to the baseline functional characteristics of differentiated SMCs, we have investigated 
the gene and protein expression and the cell contractility during induction of ADSCs into SMCs.  
 
Methods: 
Primary rat ADSCs were characterized by morphological analysis, immunocytology and FACS. 
Then the ADSCs were induced towards SMCs using induction medium. The changes in gene 
and protein expression levels for lineage specific markers were investigated by Real time PCR, 
FACS, and western blot (WB). Using gel contraction assay the degree of spontaneous and 
carbochol stimulated contraction of differentiated cells were investigated.  
 
Results: 
ADSCs showed positive expression of lineage specific markers CD29, CD44, stro-1 and 
negative for CD34. Upon induction, Real- time PCR demonstrated gradual increase in mRNA 
expression of calponin, myosin heavy chain 11 (MyH), and smoothelin during 1 to 4 weeks and 
decrease after 5 and 6 weeks of differentiation. At protein level, FACS data showed an increase 
of alfa-smooth muscle and calponin but gradual decrease of smoothelin and MyH11 after 3 
weeks. The same was observed using immunocytology. Smoothelin, the key contractile protein 
was reduced after 5 and 6 weeks. WB analysis revealed increased levels of smoothelin, 
calponin and MyH11 protein during 1-4 weeks and reduction after 5 to 6 weeks of 
differentiation. The gel contraction assay showed a maximal contraction after 2-4 weeks of 
differentiation. Furthermore, ADSCs differentiated for 2-4 weeks showed a response to 
carbochol whereas undifferentiated ADSCs did not contract. 
 
Conclusion: 
Our study demonstrates that ADCSs are suitable cell source for engineering of tissues requiring 
functional and contractile SMCs. The induction time of 3 weeks seems sufficient to differentiate 
the cells into SMCs with a contractile phenotype suitable for bladder engineering.  
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Introduction: 
Diffuse large B-cell lymphoma (DLBCL) represents an aggressive non-Hodgkin lymphoma for 
which targeted therapies are currently not available. Based on gene expression profiling, two 
major subtypes of DLBCL have been described. One type has shown a similar expression 
pattern as activated B-cells and was thus termed ABC type. The other was termed GC type 
based on the similarities to germinal center B-cells. These two subtypes are regarded as 
different disease entities. Most prominently, patients with ABC type DLBCL have a much poorer 
prognosis than patients with GC type DLBCL with a 5-year survival rate of 35% and 60% 
respectively. We have recently reported that Myc dysregulation and the associated repression 
of Myc-regulated tumor suppressor microRNA is a hallmark of both nodal and extranodal 
DLBCL. One particular microRNA, miR-34a, exhibited strong tumor suppressive activity when 
re-expressed in DLBCL cell lines of both subtypes, which could be attributed to the knock down 
of its target gene FoxP1, a transcription factor and hematopoietic oncoprotein. 
 
Methods: 
For in vivo analysis, a xenograft model was established in our lab using the common ABC type 
DLBCL cell line U2932 and NOD/SCID/IL2Rγ-/- mice. To this end, 1x107 tumor cells were 
injected into the flanks of 6-8 weeks old mice. After palpable tumors had formed, pre-miR-34a 
was injected intratumorally as well as intravenously. Tumor volumes were measured every 3 
days until the endpoint at day 15. Tumor samples were preserved in paraffin embedding as well 
as snap frozen for RNA and protein analysis. Immunohistochemical staining for apoptotic cells 
was performed on paraffin embedded tumor sections. Further analysis was conducted in vitro 
using the cell line U2932 in order to assess for apoptosis upon knock down of FoxP1 by 
Annexin V FACS and Western blotting for cleaved caspase-3. 
 
Results: 
Intratumoral as well as intravenous injection of miR-34a drastically inhibited the growth of the 
xenografted tumors in vivo. Subsequent immunohistochemical analysis of tumor sections of 
miR-34a treated mice revealed a significant increase in apoptotic cells compared to vehicle 
treated mice. Further in vitro analysis in U2932 cells confirmed the induction of apoptosis upon 
transfection of pre-miR-34a as shown by an increase of Annexin V positive cells and detected 
cleavage of caspase-3. The induction of apoptosis was shown to be exerted by the classical 
caspase-related cascade, since it was inhibited by the addition of the pan-caspase inhibitor 
zVAD. This effect was phenocopied by the knock down of the miR-34a target FoxP1 in vitro. 
 
Conclusion: 
These findings provide evidence that miR-34a can be delivered systemically and lend support to 
the concept of microRNA replacement therapy in the treatment of DLBCL. The mechanism by 
which miR-34a exerted its tumor suppressive effects was mediated by the induction of apop-
tosis via the repression of FoxP1. Further experiments will be conducted in both subtypes of 
DLBCL to reveal transcriptional target genes of FoxP1 involved in the induction of apoptosis. In 
order to assess the effects of miR-34a introduction in a more natural model of DLBCL, a syn-
geneic transplant mouse model will be established. 
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Introduction: 
Stress Urinary Incontinence (SUI), the involuntary loss of urine, is a medical problem that affects 
millions of people worldwide. Recent research suggests stem cell therapy as a potential solution 
to restore a normal sphincter function. Clinical trials to treat SUI by autologous Muscle 
Precursor Cells (MPC) transplantation are currently in preparation. In addition to functional 
follow-up, evaluation of cell survival and tissue formation is essential for understanding and 
improvement of cell therapies. Unfortunately, a biopsy of the newly engineered muscle would 
counteract the anticipated treatment. Therefore, tracking transplanted stem cell populations by a 
non-invasive manner, such as Magnetic Resonance Imaging (MRI), is desirable. One of the 
methods to render the cells clearly visible by MRI is intracellular incorporation of Superpara-
magnetic Iron Oxide Nanoparticles (SPION) prior to transplantation. In this study we explored 
detrimental effects of increasing intracellular levels of SPIO in vitro and aimed to define a safe 
concentration in which human MPCs can be easily detected by MRI, without altering their cellu-
lar functions.  
 
Methods: 
Human MPCs were harvested following standard protocols and then labelled with increasing 
concentration of SPION (Endorem®, 100 – 1600 μg/mL). In the following passage labelling 
efficiency, cell viability, growth, molecular characteristics and differentiation were examined in 
vitro. 
MPCs labelled with 400 μg/mL SPIO were then injected into the subcutaneous space of nude 
mice and followed for 4 weeks by MRI imaging. At harvest muscle tissue formation was asses-
sed macroscopically and by immunohistochemistry. 
 
Results: 
Majority of cells were labelled, when 200 μg/mL or more of SPIO was used. Labelling with more 
than 800μg/mL of iron oxide reduced the viability of cells by 15-25%. In the long term, 800-1600 
μg/mL SPIO activated cell growth while it decreased MPC differentiation ratio by 10%. Using 
SPIO concentration of 400μg/mL, no effects on cell viability, growth, differentiation and muscle-
specific marker expression were detected, while labelling allowed the cells to be detected by 
MRI. Labelled human MPCs were then injected into the subcutaneous space of nude mice. 
Transplanted cells formed a muscle tissue, as confirmed by histological analysis. Location of the 
muscle was detectable by MRI for at least 4 weeks.  
 
Conclusion: 
Our data concludes that the optimized conditions of MPC labelling can be safely used in clinics 
to track sphincter muscle regeneration in patients under SUI treatment by cell therapy. 
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Introduction: 
It is a challenge for physicians to identify potentially harmful drug-drug-interactions (DDIs) 
considering the high number of prescriptions. Computerized physician order entry and 
computer-based clinical decision support systems offer an opportunity to detect potential DDIs 
and to alert prescribing physicians. However, acceptance and efficacy of DDI-alerts depend on 
their clinical significance. Numerous unspecific alerts will induce alert fatigue. 
The purpose of the study was to assess the frequency of potentially harmful DDIs in a Univer-
sity Hospital in order to design an advanced computer-based clinical decision support, which will 
minimise unspecific alerts. 
 
Methods: 
We included all patients admitted to the University Hospital Zurich between 1.12.2009 and 
31.7.2011, except for those exclusively hospitalised in intensive care units. All drugs were pre-
scribed using electronic patient records. DDIs were identified and classified into 6 levels of rele-
vance using the knowledge base GALDAT® (release 3.0, update May 2011). 
 
Results: 
We analysed prescriptions in 50’835 patients. On average, 23 drugs were ordered per patient, 
including dose changing orders. The knowledge base identified 1’245 level 1 DDIs (contra-
indication), predominantly (72%) due to concurrent order of potassium-sparing diuretics and 
potassium supplements (potassium increasing drug combinations; PIDs). The frequencies of 
DDIs classified as level 2 (contraindicated as a precaution), level 3 (monitoring or adaptations 
required), and level 4 (monitoring or adaptations in presence of risk factors) were 3’396, 75’081, 
and 22’902, respectively. Considering these 4 top levels of DDIs, more than 2 alerts per patient 
would result (in addition to all other alerts and reminders). 
Hyperkalaemia (serum potassium ≥ 5.5 mmol/l) was observed in 72 of 642 (11.2%) patients 
receiving PIDs, and 1’135 of 48’511 (2.3%) patients not receiving PIDs (p<0.001). Serum 
potassium levels were monitored in 75% and 94% of patients within 24h and 48h after PID 
prescription, respectively. Thereafter, potassium levels were monitored less frequently, in 58% 
and 86% of patients every 24h and every 48h, respectively. In contrast, hyperkalaemia occurred 
more frequently during prolonged treatment with PIDs: The median treatment lasted for 2.2 
days, whereas hyperkalaemia was observed after a median of 5.3 days of PID treatment. 
 
Conclusion: 
Clinical decision support systems, which alert due to every DDI, result in frequent unspecific 
messages with potential fatigue. Alerts need to be more specific regarding harmful DDIs, i.e., by 
considering patients’ risk factors and by focussing on the most significant DDIs only. However, 
computer-triggered reminders for ordering potassium levels would be indicated if monitoring had 
been discontinued after 48h of PID prescription. Clinical studies have to show whether these 
strategies are effective for quality assurance. 
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Introduction: 
Smooth muscle cells (SMCs) are essential cell types of many organs including gastrointestinal 
and urogenital tract. Tissue engineering using SMCs may provide alternative treatments for 
diseases with smooth muscle pathologies such as bladder voiding dysfunction, urinary 
incontinence and erectile dysfunction. However, autologous SMC cannot be harvested from 
organs with end stage disease or from organs with cancer development. An alternative cell 
source would be adipose derived stem cells (ADSCs) which can be differentiated into a variety 
of cell types. However, ADSC differentiated to SMCs loose their expansion capacity and their 
contractile phenotype followed by a switch to a synthetic phenotype. Since little is known with 
regard to the baseline functional characteristics of differentiated SMCs, we have investigated 
the gene and protein expression and the cell contractility during induction of ADSCs into SMCs.  
 
Methods: 
Primary rat ADSCs were characterized by morphological analysis, immunocytology and FACS. 
Then the ADSCs were induced towards SMCs using induction medium. The changes in gene 
and protein expression levels for lineage specific markers were investigated by Real time PCR, 
FACS, and western blot (WB). Using gel contraction assay the degree of spontaneous and 
carbochol stimulated contraction of differentiated cells were investigated.  
 
Results: 
ADSCs showed positive expression of lineage specific markers CD29, CD44, stro-1 and 
negative for CD34. Upon induction, Real time PCR demonstrated gradual increase in mRNA 
expression of calponin, myosin heavy chain 11 (MyH), and smoothelin during 1 to 4 weeks and 
decrease after 5 and 6 weeks of differentiation. At protein level, FACS data showed an increase 
of alfa-smooth muscle and calponin but gradual decrease of smoothelin and MyH11 after 3 
weeks. The same was observed using immunocytology. Smoothelin, the key contractile protein 
was reduced after 5 and 6 weeks. WB analysis revealed increased levels of smoothelin, 
calponin and MyH11 protein during 1-4 weeks and reduction after 5 to 6 weeks of differen-
tiation. The gel contraction assay showed a maximal contraction after 2-4 weeks of differen-
tiation. Furthermore, ADSCs differentiated for 2-4 weeks showed a response to carbochol 
whereas undifferentiated ADSCs did not contract. 
 
Conclusion: 
Our study demonstrates that ADCSs are suitable cell source for engineering of tissues requiring 
functional and contractile SMCs. The induction time of 3 weeks seems sufficient to differentiate 
the cells into SMCs with a contractile phenotype suitable for bladder engineering.  
 
 



169 

1814  
 
I. Sutter1, T. Hornemann1 

 
Analysis of different phospholipid classes with LC-MS 
 
Institute of Clinical Chemistry 1 

 
Introduction: 
Phospholipids are ubiquitous compounds of heterogenious structure and functions. They are 
directly linked to important physiological processes such as membrane formation, signal trans-
duction, cell-cell recognition, energy storage and the formation and function of lipoproteins. 
Physiological importance of phospholipids and their association with many diseases raises the 
interest in their detailed function. The understanding, how lipids function in biological systems 
helps to elucidate their pathogenetic contribution and their potential as biomarkers. Electrospray 
tandem mass spectrometry coupled with liquid chromatography is commonly used technique for 
characterisation of different phospholipid classes. 
 
Methods: 
Using “soft” electrospray ionisation-mass spectrometry allowed us to analyse the different 
phospholipid molecular species. Application of the normal-phase liquid chromatography helped 
to avoid possible mass overlaps occurring during direct infusion analysis. Thus, liquid chromato-
graphy coupled with mass spectrometry is a powerful tool for assessing phospholipids, extrac-
ted from complex biological matrix. The developed LC-MS methods are capable to detect indivi-
dual classes of phospholipids from total lipid extracts by either precursor ion or neutral loss 
scanning. This approach allowed characterisation of both the total endogenous amount of diffe-
rent phospholipid classes and of their individual molecular species. 
 
Results: 
We developed an applicable LC-MS method for specific detection of ceramides (CER), 
phosphatidylethanolamines (PE), phosphatidylglycerols (PG), phosphatidic acids (PA) phospha-
tidylcholines (PC), sphingomyelins (SM) and their lyso-forms in plasma. All individual molecular 
species within these lipid classes can be detected in one analytical run using total lipid extract. 
The method allows semi-quantitative determination of different lipid classes. 
 
Conclusion: 
The optimised ionisation and fragmentation condition in the LC-MS method together with the 
use of defined synthetic internal standards allows the rapid and precise determination of plasma 
phospholipids. 
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Introduction: 
Axonal regeneration and functional innervation of tissue engineered bladder is critical and 
challenging. For this, we have developed a novel bladder tissue biomaterial with engineered 
structural and biochemical microenvironment, which provides guidance of autonomic axonal 
regeneration for restoring functional uro-neuro anatomy. 
 
Methods: 
In vitro model system was established based on chicken embryonic sympathetic ganglionic 
explants and electrospun fibersas topographical guidance structures. Effect of nerve growth 
factor (NGF) and nanostructures on axonal outgrowth and guidance was evaluated in vitro. A 
nanofibers based delivery system was fabricated by electrospinnig technology which allows to 
tailor the NGF release kinetics ensuring the optimal spacio-temporal therapeutic delivery of 
NGF. 5 different polymeric membranes; collagen (Col), silk fibroin (SF), Col75: SF25, Col50: 
SF50 and Col75:SF25 were prepared from 500 ml of 10% polymeric solution. Corresponding 
nanofibers were electrospun on the dry polymeric membrance from solutions preloaded with 
NGF (500 ng/mg scaffold). Growth factors release kinetics and bioactivity of NGF release was 
analysed over 30 days.  
 
Results: 
Nanostructured topography guided and enhanced axonal growth from sympathetic ganglions in 
the presence of exogenously supplemented NGF (1-10 ng/ml). Polymeric composite construct 
integrated with nanofibrous delivery system for controlled release of NGF were successfully 
fabricated by membrane casting and electrospinning technology. Quantitative analysis of 
scaffold by SEM and Image J software revealed fibers with 400 nm ± 50 diameter and inter 
connected pores between the fibers in all the scaffolds. All 5 different delivery systems showed 
sustained release of biologically active NGF with significantly different release kinetics. Pure 
collagen based delivery system showed high burst release of NGF over first 4 days. Where as, 
hybrids of Col and SF showed significantly decreased initial burst release, but more sustained 
NGF release with increase in SF content. Pure SF delivery system mediated slow and lower 
release compared to all other scaffolds. Sustained release of biologically active NGF over 30 
days was confirmed by neuronal differentiation of PC12 cells.  
 
Conclusion: 
Polymeric composite scaffold with engineered hybrid delivery system releasing NGF may 
provide better support for guided axonal regeneration and hold great promise for functional 
bladder tissue engineering.  
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Introduction: 
From in vitro studies it is known that inhibition of REV3, which is the catalytic subunit of the 
translesion polymerase ζ (zeta), reduces formation of resistance and increases sensitivity of 
human cells to cisplatin. Recent findings of our laboratory revealed that inhibition of REV3 
expression suppresses growth of mesothelioma, lung- and breast cancer cells whereas normal 
cells are less affected. The purpose of this project is to identify genes whose inhibition will not 
only reduce but completely abolish cancer cell growth in a REV3-deficient background. 
 
Methods: 
Today the concept of chemotherapy is based on the assumption that a high load of DNA 
damage induced by the maximal tolerated dose of chemotherapy will kill preferentially cancer 
cells. This crude approach is only partially successful because of the problem of resistance 
development induced by the DNA damage. Therefore we want to develop a method for killing 
tumor cells without inducing additional DNA damage. This is based on a phenomenon called 
“the principle of synthetic lethality”, which is that two pathway deficiencies alone can be tolera-
ted but become lethal when combined. Cancer cells are already deficient for cell cycle check-
point control, and additional inhibition of DNA repair will render cancer cells extremely sensitive 
to additional stress by yet to be identified molecular pathways. To find such pathways we are 
performing sets of global screens to identify targets affecting viability of REV3-deficient cancer 
cell. These screens are done with the Dharmacon siARRAY Human Genome Library. This 
library includes siRNA reagents that target over 21,000 unique genes in the human genome. 
 
Results: 
We generated clones of a non-small cell lung cancer cell line A549 with reduced REV3 expres-
sion. In collaboration with the group of Dr. Victor van Beusechem and Prof. Egbert Smit at the 
Vrije University Medical Center Amsterdam we designed and ran whole genome siRNA screens 
to identify targets affecting specifically the viability of REV3-deficient cancer cells. In vitro evalu-
ation of the screening results confirmed that silencing of some of the screen hits is synergistic to 
the inhibition of REV3 expression. 
 
Conclusion: 
The used approach will help us to determine the mechanism of the observed preferential growth 
retardation of the cancer cells and to justify its possible therapeutic application. 
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Introduction: 
Glioblastoma is the most common malignant brain tumor in adults and despite multimodal treat-
ment the prognosis remains poor. Furthermore, resistance to treatment and tumor recurrence 
are thought to be due to a small subset of tumor cells termed cancer stem cells (CSCs). This 
population of cells has been shown to be highly proliferative, self-renewing and multipotent, with 
the ability for tumor formation when injected intracranially into mice. To characterize the CSCs 
and their tumor forming ability in vivo we used the naturally occurring spontaneous mouse 
astrocytoma (SMA)-560 cell line, derived from VM/Dk mice, to implant tumor adherent cells or 
non-adherent (sphere) cells, enriched in CSCs. Another unique feature of glioblastoma that 
prevents an effective anti-tumor response and promotes tumor progression is the ability to 
escape immune surveillance. This is achieved by the creation of an immunosuppressive micro-
environment through the release of immunosuppressive cytokines, such as transforming growth 
factor-2. This has led to treatment strategies focusing on immunotherapeutic approaches, one 
of which is the expression of soluble CD70 (sCD70), a co-stimulatory molecule required for T 
cell activation. Mice bearing sCD70-expressing gliomas have been shown to promote anti-
glioma immune responses through a CD8-mediated mechanism resulting in prolonged survival 
and antitumor T cell memory. In our studies, we have established SMA-560 bulk and sphere 
cells that either stably express a sCD70 transgene or a control vector. Our preliminary data 
suggest a survival advantage and an increased anti-glioma response in mice bearing gliomas 
induced by both sCD70 expressing bulk and sphere cells.  
 
Methods: 
We established CSC cultures by transferring the SMA-560 adherent cells into neurobasal 
medium in the presence of fibroblast growth factor (FGF) and epidermal growth factor (EGF). In 
vitro studies comparing differences in proliferation rates were carried out using the Alamar blue 
proliferation assay whereas the cloning efficiency was studied using crystal violet assays. 
Immunofluorescent staining was used to assess the expression of neuronal (β-three-tubulin), 
glial (CNPase and GFAP) and neural stem cells markers (nestin, Musashi). To assess in vivo 
tumor incidence and survival rates in adherent cells and CSC, various cell numbers were intra-
cranially injected into syngeneic VMDk mice. The infiltration of immune cells was examined by 
immunohistochemical staining of CD4, CD8, CD11c and FoxP3. 
 
Results: 
We have established sCD70-transfected SMA-560 cells that express sCD70 in vitro and ex 
vivo. Transfected sphere and adherent cells had similar proliferation rates and cloning efficien-
cies as parental cells. Interestingly, both adherent and sphere cells express neural stem cell 
markers. The adherent cells exhibited a more differentiated phenotype evidenced by the expre-
ssion of differentiated neuronal and glial cell markers, which are absent in sphere cells but 
expressed upon differentiation of the sphere cells. Immune effector and regulatory T cells 
infiltrated into the tumor site in vivo. Sphere-inoculated mice had poorer survival rates and 
higher tumor incidences which were partially rescued by the presence of sCD70. 
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Conclusion: 
Although the in vitro experiments revealed lower proliferation rates and similar cloning 
efficiencies of sphere cells compared with adherent cells, the in vivo experiments revealed 
sphere cells exhibit a more aggressive phenotype than adherent tumor cells. Further 
experiments need to be performed to assess differences in the self-renewal capacity between 
adherent and sphere cells. sCD70 immunotherapy did not confer the strong survival benefit 
previously reported for cell surface-located full lenth CD70-transfected tumor cells.  
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Introduction: 
Lung cancer is the most common leading cause of death by cancer types. Non small cell lung 
cancer (NSCLC) and small cell lung cancers (SCLC) are the main subtypes of lung cancer with 
NSCLC accounting for 80% of all lung malignancies. Among NSCLC, 40% are adeno-
carcinomas. Therefore, it is necessary to find prognostic biomarkers in order to achieve early 
diagnosis and optimize therapy for individual patients. Usually, biomarkers are identified by 
comparing proteins or transcripts abundance but post-translationnally modified enzymes have 
activity profiles that may not be directly correlated to protein abundance. The primary aim of our 
study is the identification and validation of the serine hydrolase (SH) enzyme superfamily, 
representing 1% of the human proteome, as potential biomarker candidates in human lung 
adenocarcinoma. We apply an activity-based, solely mass spectrometry dependent biomarker 
discovery platform. Previous research in our laboratory revealed that the SH activities of 
Esterase D (ESD) predicted the presence of high-grade tumors and the SH activities of 
Abhydrolase domain-containing protein 11, Isoform 1 (ABHD11) predicted the development of 
distant metastases, both in a statistically significant model (p<0.05). However, neither ESD nor 
ABHD11 have previously been shown to be associated with NSCLC. Therefore, data validation 
with a larger cohort is required to perform clinically more relevant statistical analysis.  
 
Methods: 
In this study, a set of 100 adenocarcinomas stage I and II biopsies with 100 matching non-
neoplastic biopsies will be analyzed by using quantitative proteomics approach, selected 
reaction monitoring (SRM). The lysates from 200 biopsies will be labelled with FP-1 probe to 
target functional members of the SH superfamily before measuring collected peptides by SRM. 
We will also spike in our stable isotope labeling with amino acids in cell culture (SILAC) labeled 
peptides to get the relative quantification and use absolute quantification (AQUA) peptides for 
absolute quantification during each Mass spectrometry run. 
Unlike in other MS-based proteomic techniques, no full mass spectra are recorded in QQQ-
based SRM analysis. This leads to an increased sensitivity compared with conventional ‘full 
scan’ techniques. The methodology also enables the detection of low-abundance proteins in 
highly complex mixtures. 
 
Results: 
From the list of 121 serine hydrolase enzymes defined by our previous LC-MS/MS, other 
publications and databases, we detected 92 SH enzymes by SRM experiments, including our 2 
candidates ESD and ABDH11. In the next step, assays for measuring 92 proteins will be 
applied to 200 SH-probe labeled samples. The final goal is to validate the activity changes of 
ESD and ABDH 11. With this methodology, we can also enlarge the screening to a larger panel 
of SH enzymes that may be used as potential biomarkers for lung adenocarcinoma. 
 
Conclusion: 
We anticipate that ESD and / or ABHD11 activities have the potential to develop into molecular 
predictors with a reliable clinical significance. The implemented activity-based proteomics 
platform represents a powerful tool in the search for novel disease biomarkers and SH activities 
bear predictive potential for human lung adenocarcinoma. 
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Introduction: 
Hepatocellular carcinoma (HCC) is the third most prevalent cancer in the world with an annual 
death rate exceeding 500,000 deaths. Most of the patients develop liver cancer due to 
persistent infections with hepatitis B or C virus (HBV; HCV) leading to chronic hepatitis and - if 
untreated - one third of the patients develop HCC. However, an increasing number of HCC is 
found as a consequence of non-alcoholic fatty liver disease due to high calorie intake and 
therefore increased fat accumulation within the liver which can besides HCC also lead to non-
alcoholic steatohepatitis and cirrhosis. As the pathogenesis of non-alcoholic fatty liver disease is 
not well documented and the mechanisms leading to HCC are unclear, we study herein the 
effects of choline-deficient high fat (CD-HFD) diet on the liver. 
 
Methods: 
Here, we study the short and long term effects of CD-HFD diet in various mouse models (wild-
type controls and knock-out) and aim at elucidating the role of particular signaling pathways as 
well as immune cells in high fat diet induced hepatocarcinogenesis. Liver damage is assessed 
by measuring serum transaminase levels (ALT and AST). Furthermore, livers are studied on 
protein level by histology, immunohistochemistry (GS, A6, Collagen IV) and immunoblotting and 
pathways known to be involved in liver carcinogenesis are studied on RNA level. HCC are also 
analyzed for chromosomal aberrations by aCGH (array comparative genomic hybridization). 
 
Results: 
Long term supply of choline-deficient high fat diet to C57BL/6 mice leads to increased fat 
accumulation in the liver, infiltration of immune cells and to HCC development starting at an age 
of approximately 12 months. Histological analysis revealed the expression of the tumour marker 
golph2 (gp73) and loss of collagen IV networks as well as loss of glutamine synthetase staining 
within the tumors. In addition, staining with A6 - an oval cell marker - revealed proliferation of 
bile ducts. 
 
Conclusion: 
HCC development and pronounced inflammatory infiltrates were found within livers of C57BL/6 
mice after long term supply of choline-deficient high fat diet. Further mouse models (e.g. mice 
lacking a functional immune system (Rag1-/-) or mice being deficient in certain signalling 
pathways (Ikkhep, LTRhep) are currently investigated. 
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Introduction: 
The prion protein is a cell surface GPI-anchored protein, best known for causing transmissible 
spongiform encephalopathies (TSE) when conformationally converted into its protease resistant 
and sheet rich scrapie form (PrPSc ). Its physiological function remains largely unknown, but its 
expression and membrane anchoring is indispensable for the development of TSEs, since 
knock out mice and mice expressing a soluble, not membrane-bound PrP are scrapie resistant. 
Moreover, transgenic mice expressing its truncated forms with deletions in the central domain 
(CD) of PrP exhibit rapid spontaneous neurodegeneration and white matter demyelination, 
suggesting that PrP itself is involved in signal transduction pathways.  
 
Methods: 
The PrP multiprotein complex was isolated using mouse monoclonal antibodies (POM2) and 
eluted with synthetic peptides. Native gels and size-exclusion chromatography were performed 
to detect the size of the complex. Silver staining under denaturing conditions was used to rule 
out the presence of additional proteins. Homotypic interaction was shown by crosslinking the IP 
complex with 0.25% glutaraldehyde.    
 
Results: 
Here we show via native gel and size-exclusion chromatography (SEC) that PrP forms a stable 
high-molecular weight (HMW) complex that disassembles when co-incubated with recombinant 
PrP peptides (111-116) encompassing a short region within the central domain. Silver staining 
under denaturing conditions (SDS-PAGE gel) revealed a single band corresponding to PrP 
suggesting an absence of other proteins/peptides in the complex. Control experiments with 
detergent-free purified and phospholipase-cleaved bovine PrP and mouse recombinant PrP 
further confirmed that the HMW band is not a mere biochemical artefact. Furthermore, the 
chemical cross linking of the native pulldown showed a multimeric PrP organization. This data 
points to a homo-association of cellular PrP in vivo and this is impaired in the toxic variants with 
deletions in the central domain. 
 
Conclusion: 
Taken together, our results suggest that this homotypic interaction of PrP is necessary for 
exerting its physiological function in signal transduction. Genetic ablation of the central domain 
of PrP seems to disrupt this interaction and leads to a subverted signalling with tremendous 
toxicity. This finding is crucial for understanding the toxic events in prion pathologies and 
understanding the signalling pathways deriving from GPI-anchored proteins involved in many 
cellular events. 
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Introduction: 
Lifelong and high-throughput blood cell production is sustained by a very small number of bone 
marrow (BM) resident self-renewing hematopoietic stem cells (HSCs). We recently have 
demonstrated that HSCs are at any given time divided into two pools, actively cycling and 
dormant HSCs, both of which have comparable long-term repopulating capacity, and that their 
cell cycling activity is fluctuating over time. It was also found that HSCs with high proliferative 
history during natural aging or serial transplantation tend to be dormant in a permissive environ-
ment. This observation let us hypothesize that cell-intrinsic drive toward dormancy is imprinted 
on HSCs through extensive division. Here we tackle the questions on how the extrinsic and 
intrinsic factors determine HSC behaviour and what their molecular signature and relative contri-
bution are in HSC cell fate decision. 
 
Methods: 
Recently, we have established in vivo single HSC divisional tracking over time with CFSE (5(6)-
carboxyfluorescein diacetate N-succinimidyl ester), and subsequent isolation of different 
divisional classes of HSC-containing cell fractions (LKS) based on CFSE dilution for in vivo HSC 
functional readout. CFSE-labeled young (8-12 week old), aged (>2 year old) and young, in vivo 
pre-expanded LKS were transferred into non-irradiated young or aged recipient. 8 week after 
tracking, fast-cycling (>5x-divided) or dormant (non-divided) LKS were sorted and transplanted 
into lethally irradiated recipients. The transplanted mice were monthly bled to follow long-term 
donor engraftment and lineage repopulation. To delineate aging-associated intrinsic and 
extrinsic factors, we performed antibody based protein arrays with young versus aged BM cell 
lysates and bioinfomatical analysis to narrow down key candidate proteins.  
 
Results: 
Consistent with our previous findings, aged HSCs increased dormancy compared to young 
HSCs when transferred into young animals, proving cell-intrinsic regulation of dormancy. While 
fast-cycling aged HSCs showed balanced lineage repopulation in lethally irradiated recipient as 
did both fast-cycling and dormant young HSCs, dormant aged HSCs contributed to more myelo-
poiesis than lymphopoiesis, indicating the link between HSC lineage choice and cell cycle act-
ivity, in a cell-intrinsic manner. Similar biology as in aged HSCs was observed in HSCs that 
went through extensive division through serial transplantation. Furthermore, preliminary results 
showed that both young and aged HSC proliferated faster in an aged compared to a young 
environment, suggesting the existence of extrinsic drive for HSC division. Expression levels of 
some chemokines, cytokines, growth factors and cell surface receptors were altered in aged 
BM, suggesting their possible role in HSC activation. 
 
Conclusion: 
Our findings suggest that extensive proliferative history, e.g. during natural aging or chronic 
inflammation, imprints the intrinsic changes on HSCs which drive them toward dormancy and 
bias their lineage repopulation to myeloid readout. These dormant HSCs can be activated into 
cycle possibly via age-related protein(s). Understanding of the detailed molecular signature of 
intrinsic and extrinsic factors will generate new knowledge on the regulation of stem cell 
maintained organ systems and open new avenues to control normal HSC cell cycle and 
function, and possibly allow specific eradication of pre-malignant stem cells in aged individuals. 
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Introduction: 
Malignant pleural mesothelioma (MPM) tumorigenesis is associated with asbestos fibres in the 
pleural space causing a chronic tissue repair. The presence of an 11-gene signature, correlated 
with a stem-cell-like expression profile, is associated with a poor prognosis in patients with 
MPM.  
 
Methods: 
To address stem/progenitor cell signaling presence in MPM we investigated the mRNA level of 
the hedgehog (Hh) ligands Shh, Dhh and Ihh, Smo and Patch1 receptors, Gli-1 and Gli-2 
transducers in normal pleura and MPM samples.  
Primary MPM cell cultures were established in absence of serum and in 3% oxygen to prevent 
differentiation. Shh activity was tested in vitro by Gli-reporter activity and effects of inhibitor on 
gene expression and cell growth and in vivo in MPM xenografts. Specificity was tested by 
overexpression of Gli-1 and YAP. 
 
Results: 
Expression of Dhh and Ihh was observed in both MPM and normal pleura while Shh could be 
detected only in MPM samples. The expression of Gli-1, which is also a downstream target 
gene, was significantly higher in MPM tissue compared to normal pleura. Expression of 
hedgehog components was confirmed by in situ hybridization.  
In primary culture maintained in the absence of serum, the expression of Hh signalling pathway 
components was maintained. Conditioned medium from MPM ZL55SPT cells significantly 
activated a sonic hedgehog activity reporter system and the Smo antagonist cyclopamine, 
inhibited gli-1 expression, suggesting an autocrine signaling. In addition HhAntag, which is a 
more potent Smo antagonist compared to cyclopamine, dose-dependently inhibited cell growth 
and survivin expression. The latter is a downstream target of the transcription factor YAP, which 
has been recently described as positively regulated by Hh pathway. Yap is expressed in MPM 
tumor tissue and cell cultures and we observed that HhAntag treatment decreased YAP protein 
but not mRNA expression. Overexpression of Gli-1 or YAP partially inhibited HhAntag effect on 
survivin expression. Finally, HhAntag administration to mice bearing MPM xenograft resulted in 
a significant decrease of MPM growth and YAP expression.  
 
Conclusion: 
Altogether, these data indicate that Hedhehog signaling is necessary for MPM growth. 
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Introduction: 
The bacterial pathogen Helicobacter pylori chronically infects the gastric mucosa of almost half 
of the human population and represents the leading risk factor for the development of gastric 
cancer. However the precise contributions of Helicobacter pylori in carcinogenesis as well as its 
underlying molecular mechanisms remain only vaguely defined. Therefore we have examined 
the possibility that H.p. directly compromises the genomic integrity of its host and triggers a 
DNA damage response (DDR) in infected cells. Furthermore we try to identify bacterial factor/s 
involved in Helicobacter induced DNA damage.  
 
Methods: 
Various mammalian cell lines, including gastric cancer and osteosarcoma cells as well as 
primary murine gastric epithelial cells, were infected with different Helicobacter pylori strains. 
Visualization and quantification of H.p. induced DNA double strand breaks (DSB) was achieved 
through separation of fragmented host cell DNA in pulse field gel electrophoresis (PFGE) and 
microscopic analysis of condensed metaphase chromosomes, respectively. DNA damage and 
early repair markers, namely 53 binding protein 1 (53BP1), mediator of DNA damage check-
point protein 1 (MDC1) and phosphorylation of the histone variant H2AX (γH2AX) were stained 
with immune fluorescence in host cells. To identify bacterial factors involved in DSB formation in 
host cells, a screen basing on a transposon mutagenized H. pylori library was established.  
 
Results: 
Infection with Helicobacter pylori introduces DNA double strand breaks in primary cells as well 
as in transformed murine and human cells. Formation of DSB is dependent on direct contact of 
live bacteria with mammalian cells, e.g. adhesion via BabA. In contrast common H. pylori 
virulence factors such as vacuolating cytotoxin (VacA) and γ-glutamyl transpeptidase (γGT) as 
wells as ROS-mediated DNA damage or replication stress of the host cell are not involved in 
Helicobacter linked DNA damage. The DNA discontinuities trigger a damage signaling and 
repair response involving the sequential ATM-dependent recruitment of repair factors (53BP1, 
MDC1) and H2AX phosphorylation. While most breaks are repaired efficiently upon termination 
of the infection, we observe that prolonged active infection leads to saturation of cellular repair 
capabilities.  
Additionally we have screened half of the library and have identified multiple bacterial proteins 
involved in DSB induction in host cells.  
 
Conclusion: 
We conclude that DNA damage followed by potentially imprecise repair is consistent with the 
carcinogenic properties of H. pylori and with its mutagenic properties in vitro and in vivo. It may 
contribute to the genetic instability and frequent chromosomal aberrations that are a hallmark of 
gastric cancer. 
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Introduction: 
The intracellular pattern recognition receptor Toll-like Receptor 9 (TLR9) senses for unmethy-
lated CpG motifs, abundant in bacterial and viral DNA and helps to clear viruses and intracellu-
larly located bacteria. Although GAS resides mostly extracellularly, we could show that TLR9 is 
important for efficient clearance of GAS in in vivo infection models. Following these data, we 
hypothesized that GAS DNase (Sda1) could be involved in escaping TLR9-mediated recogni-
tion and clearance of GAS by degradation of bacterial CpG motifs. 
 
Methods: 
Secretion of IFN-α and TNF-α by bone marrow derived macrophages (BMDM) from wild type 
(WT) and TLR9 deficient mice in a C57BL/6 background was used as read out for cell activation 
(ELISA). Human genomic and GAS derived DNA, as well as GAS strains either expressing 
DNase or not were used to stimulate BMDM. These bacterial strains were also injected subcuta-
neously into WT and TLR9 deficient mice and IFN-α and TNF-α were quantified in the skin 
samples.  
 
Results: 
BMDM stimulated with genomic GAS DNA secreted significantly higher levels of IFN-α and 
TNF-α than TLR9 deficient BMDM. BMDM could not be efficiently stimulated by human genomic 
DNA or by DNase treated genomic GAS DNA. Infection of WT BMDM with GAS strains lacking 
Sda1 caused an increase in IFN-α and TNF-α secretion in contrast to the Sda1 expressing WT 
strain. Expression of Sda1 had no influence in TLR9 deficient BMDM. Significantly higher levels 
of IFN-α and TNF-α were detected in the skin samples from WT mice infected with strains 
lacking Sda1 expression compared to WT mice infected with strains expressing Sda1. These 
differences were diminished in TLR9 deficient mice. 
 
Conclusion: 
In ex vivo and in vivo models we demonstrate a novel role of Sda1 in GAS infections, namely 
degradation of bacterial DNA and thus escape from TLR9 mediated immune responses.  
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Introduction: 
Chemerin is a peptide chemoattractant of macrophages and dendritic cells and a recently 
identified adipokine. Active chemerin is found in plasma and was shown to regulate inflamma-
tion and adipocyte differentiation. As inflammation, obesity, and metabolic syndrome are pro-
nounced risk factors for coronary artery disease (CAD) we investigated possible association of 
plasma chemerin levels with inflammatory markers and atherosclerosis in a CAD case-control 
study. 
 
Methods: 
Total chemerin levels were measured by ELISA in the plasma of angiographically documented 
CAD patients (n=249) and healthy controls (n=221). To investigate chemerin expression in 
different cells types, we performed quantitative RT-PCR and measured secreted chemerin in 
the supernatant. 
 
Results: 
Plasma chemerin levels were highly associated with C-reactive protein, LDL and total chole-
sterol levels as well as with BMI, and negatively associated with HDL levels. Plasma chemerin 
levels were similar in controls and CAD patients. However, chemerin levels were significantly 
higher in CAD patients not undergoing aspirin treatment than in CAD patients on aspirin and in 
controls. In cell culture experiments, we found that chemerin expression is regulated by pro-
inflammatory stimuli in adipocytes but not in hepatocytes. Treatment of these stimulated adipo-
cytes with aspirin did not reduce chemerin expression, suggesting that aspirin reduces inflam-
mation in adipose tissue, which in turn would reduce adipocyte expression of chemerin. 
 
Conclusion: 
Chemerin is strongly associated with markers of inflammation and components of the metabolic 
syndrome and is associated with CAD in patients not receiving aspirin treatment. On the cellular 
level, low dose aspirin seems to reduce adipocyte inflammation in addition to its platelet effect, 
leading to reduced chemerin expression in adipocytes and reduced chemerin levels in plasma 
of CAD patients on aspirin treatment. 
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Introduction: 
Non small cell lung cancer (NSCLC) subtypes include adenocarcinoma and squamous cell 
carcinoma and are the major cause of lung cancer-related deaths. With existing therapeutic 
efforts, patients with lung cancer have a poor prognosis and less than 15% survive 5 years 
following diagnosis. Assessment of tumor size, lymph node status and presence of metastases 
is currently applied for determining prognosis and treatment modality, but predicted and real 
outcomes can vary significantly. Biomarkers targetable therapeutically with reliable prognostic 
significance are therefore of utmost importance. Protein and corresponding mRNA levels do not 
necessarily correlate, and protein- and gene-expression profiling methods may fail to detect 
crucial changes in enzymatic activities caused by posttranslational events during tumor progres-
sion and treatment response. Activity-based protein profiling (ABPP) has become a promising 
option to circumvent this limitation.  
As a proof of concept we already studied the activities of the serine hydrolase (SH) superfamily 
and developed a mass spectrometry platform for proteomics analysis of SH activities in lung 
adenocarcinoma biopsies. Our future plan is to associate clinical data with the molecular ABPP 
analysis of enzymes (serine hydrolases, tyrosine kinases, deacetylases and metalloproteases) 
in NSCLC biopsies to obtain diagnostic and prognostic markers. 
 
Methods: 
In order to study the activity of tyrosine kinases, we have built up a tumour bank of frozen 
malignant and non-neoplastic lung biopsies and recorded regularly all clinical interventions, 
follow up treatments and outcome for each of our patients.  Kinomes are extracted from biop-
sies and incubated on the Pamgene chips with fluorescent anti phosphotyrosine antibodies. The 
Pamgene chips is a set of 144 specific peptides that can be phosphorylated in vitro on tyrosine 
by as many different tyrosine kinases. Dynamic imaging of the fluorescently labelled phospho-
tyrosylated peptide is done for one hour. Image quantification, quality control, statistical analysis 
and interpretation of data are performed with the BioNavigator software.  
 
Results: 
In silico analysis of the human genome described 500 types of DNA signatures with a kinase 
domain. In this project we screened tyrosine kinase activities with the Pamgene chips on 100 of 
stage 1 and 2 adenocarcinoma and 100 of stage 1 and 2 squamous cell carcinoma biopsies. 
The activated versus inactivated (or inhibitors bound) protein tyrosine kinases present in our 
NSCLC biopsies are distinguished. Each of the activity profiles analysed may be more 
appropriate for a specific type of tumour or patients characteristics. In parallel, we defined either 
from a subset of lung cancer type or from sets of patient clinical data a particular type of tumour 
in order to focus our attention to specific and statistically testable hypothesis. We applied in 
silico cluster analysis to group for representative tumour signature.  
 
Conclusion: 
We should achieve our goal to obtain a signature of protein tyrosine kinase components in 
biopsies that will discriminate patients at higher risk if provided with a certain type of adjuvant 
therapy. Furthermore, the found differences in enzymatic activities in malignant and non-
neoplastic lung biopsies should result in the identification of new targets in future anti lung 
cancer therapy efforts.  
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Introduction: 
The TAR DNA-binding protein 43 (TDP-43) is a highly conserved DNA/RNA binding protein that 
is the major disease protein in most sporadic forms of amyotrophic lateral sclerosis (ALS) and 
familial ALS caused by TARDBP mutations, as well as the most common subtype of frontotem-
poral lobar degeneration (FTLD-TDP). However, the mechanisms leading to accumulation of 
abnormal TDP-43 and its consequences (loss-of-function vs. toxic-gain-of-function) remain 
unclear. 
 
Methods: 
In order to elucidate pathomechanisms underlying TDP-43 proteinopathies, we generated 
transgenic mice expressing the human wildtype TDP-43 (hTDP-WT7). Mice were analyzed for 
behavioural changes, survival as well as by biochemical and histological methods. To investi-
gate the influence of sex hormones on premature death in these mice, hTDP-WT7 female 
(n=12) and male (n=12) mice were castrated at 30 to 37 days of age, as controls n=20 mice 
underwent sham operation. Anesthesia and surgery was performed according to established 
methods (2-5% Sevoflurane, pain treatment with Carprofen twice daily for 3 days) followed by 
daily monitoring for general movement, body shape and clinical symptoms.  
 
Results: 
Overexpression of wildtype TDP-43 led to premature death with rapid disease progression cha-
racterized by a rapid body weight loss of >10% within 7 days, reduced activity and a roundish 
body shape. A significant sex difference for disease onset and survival was observed with male 
mice showing a median survival of 102 days (n=23) compared to female mice with a median 
survival of 157 days (n=24, p=xxx) suggestive for either a detrimental effect of androgens or a 
protective effect of estrogens for the phenotype. Preliminary results revealed no change in 
disease onset between castrated males (median survival 98 days, n=9) and control males 
(median survival 105 days, n=5). However, ovariectomized females showed a reduced lifespan 
with a median survival of 111 days (n=12) compared to control females (median survival 118 
days, n=6).  
 
Conclusion: 
Our data suggest that estrogens might have a beneficial effect on TDP-43 mediated toxicity. 
Interestingly, there is a lower incidence for ALS in females before menopause as opposed to 
males. Thus, these mice will be valuable tools to further study the interaction between TDP-43 
and estrogen-receptor mediated pathways in the pathogenesis of ALS.  
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Introduction: 
Metabolic syndrome (MetS) represents a cluster of cardiovascular and metabolic risk factors 
including; type 2 diabetes mellitus (T2DM), insulin resistance, hypertension, dyslipidemia and 
obesity. Although MetS is a vague clinical entity, it might play a role to predict the risk for coro-
ary artery disease and T2DM. Increasing evidence suggests that sphingolipids play a role in the 
pathogenesis of both insulin resistance and T2DM. Sphingolipid synthesis is typically initiated 
by the conjugation of L-serine and palmitoyl-CoA – a reaction catalyzed by the serine-palmitoyl-
ransferase (SPT). Besides the conjugation of other acyl-CoAs (C12 to C18), SPT metabolizes 
other amino acids such as L-alanine or glycine. This gives rise to deoxy-sphingoid bases 
(DSBs), a novel class of sphingoid bases. Thereby the SPT reaction represents a metabolic 
intersection which connects lipid, amino acid and thereby indirectly carbohydrate metabolism. 
Elevated DSB levels are found in patients with hereditary sensory neuropathy type I – an inhe-
ited neuropathy which is associated with several missense mutations in SPT.  
 
Methods: 
Here we compared in a case-control study the sphingoid base composition of plasma sphingo-
ipids in healthy humans and patients with an impaired glucose tolerance. Individuals were 
classified according to the ATP III guidelines into; controls, MetS without T2DM and MetS with 
T2DM. Plasma sphingolipids were exposed to sequential acid and base hydrolysis to liberate 
the sphingoid base backbones which were then measured using LC/MS.  
 
Results: 
DSBs were found to be significantly elevated in the MetS groups independent of the presence 
or the absence of T2DM (p = 1.1E-5). In contrast, plasma C16-sphingosine levels were signifi-
cantly lower in patients with T2DM but not when T2DM was absent. Other sphingoid base meta-
bolites were not different between the groups. This indicates that the metabolic changes in 
MetS and T2DM are specifically associated with alterations in some but not all sphingoid base 
species. An orthogonal partial least squares modeling revealed that DSBs are important contri-
butors to the MetS state model, just next to triglycerides and above many of the conventional 
indicators of MetS like, hypertension, waist circumference, glucose and HDL. In the correlation 
analysis, it was evident that deoxysphingoid bases correlates strongly with triglycerides (rho= 
0.677, p= 2.6E-11). ROC curve analysis showed the potential use of DSBs in diagnosing meta-
bolic syndrome versus healthy controls (AUC = 0.875, p =5.37E-6).  
 
Conclusion: 
Taken together, our findings strongly argue for the potential use of 1- deoxysphingolipids as a 
new class of biomarkers in the metabolic syndrome. 
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Introduction 
In angiogenesis new capillaries are formed from pre-existing ones. This morphogenic process is 
active during development and adolescence but is quiescent in the adult. However, in 
pathological conditions like in tumor growth, angiogenesis is re-activated.  Rapamycin inhibits 
the mTOR-raptor (mTORC1) branch of the mTOR signalling network and possesses anti-
angiogenic and anti-tumoral properties. Recently it was demonstrated that Akt phosphorylation 
is susceptible to mTOR-rictor (mTORC2) inhibition by prolonged rapamycin treatment. This 
function may alternatively explain the anti-angiogenic properties of rapamycin and derivatives 
that are mainly attributed to mTOR-raptor (mTORC1) inhibition.  
The aim of this study is demonstrate the role of endothelial mTOR-rictor (mTORC2) in physio-
logic and FGF2-induced angiogenesis 
 
Methods: 
We examine the role of endothelial mTORC2 in bFGF-induced angiogenesis using an inducible 
and endothelium specific rictor knockdown mouse, intravital video microscopy of a modified 
dorsal skinfold chamber and the matrigel plug assay. Physiologic angiogenesis was assessed in 
retinal flat mounts. 
 
Results: 
Using intravital microscopy of the dorsal skin fold chamber with matrigel-mediated growth factor 
delivery, we found that rictor knockdown in the endothelium abated microvessel dilation and 
tortuousity to high doses of bFGF as it was observed in control animals. Decreased microvessel 
diameter in rictorec-/- mice persisted after the initial angiogenic onset after 10 days (P<0.05,n=8). 
However we found no significant differences for the number of branching points between the 
two animal groups. In accordance with the data from intravital microscopy of the dorsal skin fold 
chamber, bFGF-loaded matrigel plugs from rictorec-/- mice displayed normal and unobtrusive 
vascularisation whereas control mice showed enlarged and distorted microvessel structures 
with frequent haemorrhage(P<0.05, n=8). Capillary density in the wound bed of the skinfold 
chamber and the matrigel plugs however remained unaffected in rictorec-/- mice, suggesting 
alternative angiogenic morphogenesis (like  intussusception) still to take place. Analysis of the 
retinal vasculature of mice pups revealed that physiologic angiogenesis was not altered by 
endothelial rictor knockdown. In vitro, proliferation to FGF2 (>100 ng/ml) was strongly reduced 
in mouse aortic endothelial cells lacking rictor. Currently we are monitoring ultrastructure and 
permeability of emerging micro-vessels in vivo and downstream signalling in vitro.   
 
Conclusion: 
We demonstrate for the first time, that endothelial mTORC2 plays a decisive role in the early 
phase of the angiogenic response to a high dose of FGF2. Endothelial mTORC2 appears 
responsible for a rapid increase in capillary diameter and promotes an aberrant, tortuous-type 
microvessel architecture of newly build capillary network.  

Funded by the Swiss National Science Foundation (31003A-118349 to E.J.B) and the University 
of Zurich, Switzerland  
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Introduction: 
Clinical trials in humans as well as in vivo animal studies have reported that when MgSO4 is 
used as an additive to local anesthetics it can prolong the duration of regional anaesthesia and 
provide better postoperative pain relief. However, contrasting findings have also been publi-
shed. The current study aimed at clarifying and further investigating the role of MgSO4 as an 
adjuvant to a local anaesthetic. 
 
Methods: 
C and Aβ compound action potentials were recorded extracellularly in vitro in saphenous nerve 
from adult rats. A computerized threshold tracking program (Qtrac©) was used to determine the 
membrane threshold, peak amplitude and latency. Parameters were tracked continuously over 
time. Nerve fibres were stimulated with a supramaximal 1 ms current pulse either alone or after 
a 300 ms conditioning polarizing ramp current, in the presence and absence of MgSO4, lido-
caine and a combination of both. Different depolarizing and hyperpolarizing ramps (between -10 
and +100 % of the original threshold current) were investigated. 
 
Results: 
The blocking effects of the applied drugs were significantly higher on A fibers than on C fibers 
for MgSO4 10mM alone (A: 150 ± 12 %; C: 112 % ± 12 %; p<0.01, t-test), 80μM lidocaine alone 
(A: 131 ± 16 %; C: 119 % ± 5 %; p<0.01, t-test) and the mixture of  10 mM MgSO4 and 80μM 
lidocaine (A: 171 ± 24 %; C: 126 % ± 5 %; p<0.01, t-test). 
Applying preconditioning ramp currents in the presence of 10 mM MgSO4 resulted in differential 
effects in A and C fibers. In contrast to A fibers, addition of MgSO4 alone, made no overall diffe-
rence to the ‘U’ shape profile in C fibers, indicating that the affinity of the sodium channel to 
MgSO4 was unchanged. In A fibers, the mixture of MgSO4 and lidocaine induced a 159.3 ± 21.4 
% increase in current threshold when stimulated by a preconditioning ramp. This was signifi-
cantly greater than the threshold increase induced by lidocaine alone (139.5± 27.2 %, p<0.05, t-
test). In C fibers the opposite trend was observed. Addition of MgSO4 sulphate to lidocaine in 
fact slightly decreased the total degree of nerve block when a preconditioning current was 
applied. Lidocaine alone induced a 39.2 ± 1.6 %  increase in threshold, where as the mixture 
induced a significantly less (35.8 ± 1.9 %, p<0.05, t-test) increase in threshold. 
 
Conclusion: 
The results presented in this study have shown that application of MgSO4 sulphate has a diffe-
rential nerve blocking effect on sensory A and C compound action potential; also it enhances 
lidocaine induced nerve block. 
The results suggest that (i) the subpopulation of voltage-gated sodium channels expressed on 
C fibers are not as sensitive to MgSO4 as the ones on A fibers and, (ii) changes in the confor-
mational state of the sodium channels affects the blocking capacity of MgSO4 in A but not in C 
fibers. 
These results may explain in part the conflicting reports regarding the clinicial effect of MgSO4 
as an adjuvant in peripheral and central nerve blocks. 
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Introduction: 
Decreased vitamin D levels have been described in various forms of chronic liver disease and 
associated with advanced fibrosis. Whether this association is cause or consequence is unclear 
to date. Therefore, we analyzed combined effects of 25-OH vitamin D plasma levels and vitamin 
D receptor gene (VDR; NR1I1) polymorphisms on fibrosis progression rate in chronic hepatitis 
C patients. 
 
Methods: 
251 HCV-patients underwent VDR genotyping (bat-haplotype: BsmI rs1544410 C, ApaI 
rs7975232 A and TaqI rs731236 A). Exclusion criteria: HBV/HIV coinfection, alcohol >40g/d, 
morbid obesity. Plasma 25-OH vitamin D levels were quantified in a subgroup of 97 patients 
without advanced fibrosis. VDR haplotype and genotypes as well as plasma 25-OH vitamin D 
levels were associated to fibrosis progression. 
 
Results: 
The bAt[CCA]-haplotype was significantly associated with fibrosis progression >0.101U/year 
(p=0.007; OR=2.02) and with cirrhosis (p=0.022; OR=1.84). 45.0% of bAt[CCA]-haplotype 
patients were rapid fibrosers, 21.1% were cirrhotic. Likewise, ApaI rs7975232 CC genotype was 
significantly associated with fibrosis progression and cirrhosis. Lower plasma 25-OH vitamin D 
levels were significantly associated with fibrosis progression >0.101U/year in F0-2 patients 
(p=0.013). Combined analysis of both variables revealed a highly significant additive effect on 
fibrosis progression with 45.5 % rapid fibrosers for bAt[CCA]-haplotype and 25-OH vitamin D 
<20µg/l compared to only 9.1% for the most favourable combination (p=0.006). In multivariate 
analysis the bAt-haplotype was an independent risk factor for fibrosis progression (p=0.001; 
OR=2.83).  
 
Conclusion: 
Low 25-OH vitamin D plasma levels and the unfavourable VDR bAt[CCA]-haplotype are 
associated to rapid fibrosis progression in chronic HCV-patients. In combination both variables 
exert significant additive effects on fibrosis progression. 
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Introduction: 
Serine-Palmitoyltransferase (SPT) catalyzes the condensation of palmitoyl-CoA and L-serine, 
the initial step in the generation of sphingolipids (SLs). Several mutations in SPT are associated 
with the inherited neuropathy HSAN1. HSAN1 mutations have a reduced activity with L-serine 
but an increased activity with L-alanine and L-glycine. This gives rise to the generation of the 
atypical class of deoxysphingolipids (dSLs), which are neurotoxic and play a crucial role in the 
pathomechanism of HSAN1. 
 
Methods: 
We compared the enzymatic properties of all reported SPT-mutations in cell culture based 
assays using mutant expressing HEK293 cells. SL and dSL de-novo synthesis was analyzed 
after inhibiting ceramide synthase with FB1 for 24 hours. These results were compared to the 
total SL/dSL content within the mutant-expressing cells. Furthermore SL and dSL generation 
was stimulated by supplementation with serine or alanine.  
 
Results: 
We observed clear differences in the regulation and activity between the various SPT mutants. 
Compared to the wt SPT-expressing cells the HSAN1 mutants (C133W, C133Y and V144D) 
showed a reduced activity for SL formation and an increased activity for dSL generation. Total 
SL levels were slightly reduced. The SPTLC1-S331F mutant, as well as two of the recently 
reported SPTLC2-mutants (G382V and I504F), showed a similarly reduced generation of SLs 
(70-88% less) whereas the total SL and dSL content was highly increased in these mutants. In 
comparison to the wt SPT, the S331F-expressing cells accumulated up to 3 times more total 
SL’s within 24 hours. In addition, the suppressive effect of serine supplementation on dSL 
formation was less pronounced for these three mutants. 
 
Conclusion: 
Pronounced accumulation of SLs in combination with a reduced canonical SPT activity in the 
S331F and I504F mutants argues for a yet unknown metabolic feedback inhibition. This inhi-
bition seems to be impaired in those mutants resulting in a slow but constant build up of 
sphingolipids in these cells. 
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Introduction: 
Perivascular adipose tissue (PVAT) is the outermost layer of an artery and surrounds most 
systemic blood vessels. Conventionally, PVAT has been considered as a structural support, but 
recently it has been shown that PVAT is metabolic active affecting vascular tone and homeo-
stasis via action of bioactive molecules (e.g. adiponectin, tumor necrosis factor α and inter-
leukin-6). However, gene expression and the overall physiological role of PVAT on vasculature 
are still elusive.  
The mammalian target of rapamycin (mTOR) plays a central role in metabolic pathways of 
various cell types including adipocytes. mTOR is found in two distinct multiprotein complexes 
(mTORC1 and mTORC2) and integrates nutrient- and growth-factor derived signals to regulate 
different cellular processes. A recently developed knock-out mouse model, lacking rictor (found 
in mTORC2) in adipocytes, showed an increased organ size and therewith whole body size. 
These effects were more pronounced after stress, such as high-fat diet. We hypothesised that 
gene expression in PVAT is affected in adipose-specific rictor knock-out (rictorad-/-). Therefore, 
next generation sequencing analysis in PVAT from rictorad -/- and control mice (rictorfl/fl) were 
performed. 
 
Methods: 
Male adipose-specific rictor knock-out (rictorad -/-) and control mice (rictorfl/fl) were fed with a 
high-fat diet at the age of 8 weeks for 10 weeks. RNA was isolated from PVAT surrounding 
aortic arch using Trizol™. RNA concentration and quality were measured with Agilent 2100 
Bioanalyzer. Only RNA samples with a RNA integrity number >7.0 and normal 5-, 18- and 28-s 
rRNA fractions on microfluidic electrophoresis were used. To determine differential expression 
of genes in rictorad -/- and rictorfl/fl (2 replicates/group), next generation sequencing (SOLiD™ 
technology, Applied Biosystems) was performed in cooperation with the Functional Genomics 
Center Zurich.  
 
Results: 
In total, ~900 transcripts showed different gene expression in PVAT from rictorad-/- compared to 
rictorfl/fl. Gene ontology analysis of the full genome set of gene expression differences in PVAT 
showed less effects on vasoactive substances, but a strong impact of rictorad-/- on (actin) 
cytoskeleton organisation as well as muscle development and contraction. Interestingly, refined 
analysis revealed highly significant decreases in troponins and myosins, which are components 
of thin filaments in muscle cells. 
 
Conclusion: 
The main finding of gene expression analysis in PVAT from rictorad-/- and rictorfl/fl mice is that 
adipose-specific rictor knock-out affect cytoskeletal and muscle elements in perivascular 
adipose tissue.  
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Introduction: 
Serine palmitoyltransferase (SPT) is catalyzing the first step of the de novo synthesis of 
sphingolipids typically metabolizing serine and palmitoyl-CoA to sphinganine. SPT can also use 
alanine as an alternative substrate which results in the formation of deoxysphingolipids (dSLs). 
These atypical SPT products lack the C1 hydroxyl group of sphinganine and can therefore 
neither be converted to complex sphingolipids nor be degraded by the classical pathway. 
Highly elevated dSL levels are a hallmark of hereditary sensory and autonomic neuropathy type 
I (HSAN1) –a rare inherited neuropathy – which is linked to various point mutations in SPT. 
Increased dSL plasma levels have been also detected in patients with certain metabolic disor-
ders such as glycogen storage disease, metabolic syndrome and diabetes, although SPT is not 
mutated in these conditions. In order to identify a regulatory mechanism that leads to a switch in 
the substrate specificity of SPT, we focussed on the role of two reported, but not yet characte-
rized phospho-sites (S384 and Y387) in the SPTLC2 subunit.  
 
Methods: 
We generated several point mutations in the SPTLC2 subunit mimicking a constitutive phospho-
rylation (S384D, S384E) and a knock-out phosphorylation (S384A, Y387F + S384A, Y387F) 
phenotype. The mutants were expressed in HEK293 cells thereby analyzing the effect on SPT 
activity in vitro. 
 
Results: 
Mimicking a phosphorylation at serine (S384D) resulted in a 2 fold reduced sphinganine forma-
tion and a 2-3 fold increased dSL generation compared to the control. In contrast, a constituti-
vely un-phosphorylated mutant (S384A) showed no specific increase in dSL formation. No 
effect on dSL generation could be observed in the Y387 mutants. 
 
Conclusion: 
Phosphorylation at SPTLC2 might cause a molecular switch, shifting SPT specificity to alanine 
thus resulting in dSL formation. This finding establishes dSLs-not only as potential neurotoxic 
lipids-but also as molecules that might be involved in regulative mechanisms in the sphingolipid 
pathways. 
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Introduction: 
The endocrine pancreas can increase its capacity to produce insulin via enhanced proliferation, 
cellular growth and reduced death of pancreatic β-cells. This can prevent the onset of type 2 
diabetes in the face of insulin resistance.  
Protein kinase B (PKB)/Akt is a global regulator of growth, proliferation, and survival and was 
implicated to play a major role in the regulation of pancreatic islet mass. All three isoforms of 
PKB are expressed in pancreatic β-cells: PKBα/Akt1; PKBβ/Akt2 and PKBγ/Akt3. Previous 
experiments in mice have shown that, loss of individual isoforms of PKB does not lead to 
alteration in islet phenotype, however, we have previously presented evidence that PKBα is the 
dominant isoform required for β-cell growth, proliferation and survival.  
The aim of this project is to define the role of the different isoforms of PKB in pancreatic islets.  
Specifically, we want to study: 

1. The activation of PKB isoforms after stimulation with growth factors  
2. Isoform-specific activation of downstream targets  

 
Methods: 
All experiments were carried out in vitro with rat insulinoma cells (INS-1E).  

To study the activation of PKB isoforms downstream of growth factors INS-1E cells were 
stimulated with insulin or IGF-I and lysed. After immunoprecipitation of individual isoforms 
phosphorylation of PKB was analyzed by Western blotting using a phospho-specific antibody.  

Growth factor-dependent activation of downstream targets: BAD (pro-apoptotic protein), 4EBP-1 
(translational regulator), IBα (regulator of inflammation), GSK-3 (involved in proliferation, meta-
bolism and apoptosis) and JNK (a stress kinase) were analysed by immunoblotting with 
phospho-specific antibodies. 

Isoform-specific activation of downstream targets was analyzed after overexpression of PKBα or 
PKBβ as described above. 
 
Results: 
Both insulin and IGF-I increased the phosphorylation of PKB. IGF-I was around 10 fold more 
potent compared to insulin. Stimulation with IGF-I resulted in activation of all three PKB iso-
forms. Insulin did not activate PKBγ. Insulin-dependent activation of PKBβ was around 5 fold 
higher compared PKBα. As for insulin also in the case of IGF-I PKBβ was the most activated 
isoform, PKBα and PKBβ were both activated less. Combined stimulation with insulin and IGF-I 
did not have synergistic effects but resulted in intermediate activation of PKB with a slightly 
altered activation pattern.  

Phosphorylation of GSK-3 was higher after stimulation with IGF-I as compared to insulin. 
Overexpression of PKBβ decreased the phosphorylation of GSK-3 and PKBα showed no effect. 

Phosphorylation of 4EBP-1 was increased by insulin but decreased by IGF-I. Overexpression of 
PKBα as well as PKBβ increased the phosphorylation of 4EBP-1 however, PKBα was more 
potent.  

Phosphorylation of IBα was decreased by both, insulin and IGF-I. Only overexpression of 
PKBα increased phosphorylation of IBα. 
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Conclusion: 
Although insulin and IGF-I are very similar hormones and even share the same post receptor 
signal transduction cascades upstream of PKB they are not equivalent with respect to the 
activation of PKB isoforms in INS-1E β-cells. Similarly, insulin and IGF-I were also not 
equivalent in regulating targets downstream of PKB.  
In INS-1E β-cells, PKB isoforms are functionally redundant with respect to the regulation GSK-3 
and 4EBP1 but not in the case of IBα. 
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Introduction: 
Mammalian target of rapamycin (mTOR), a serine/ threonine kinase, exists in two distinct multi-
protein complexes, mTORC1 and mTORC2. Rictor is an integral component of mTORC2 which 
phosphorylates protein kinase Akt. Activated Akt phosphorylates endothelial nitric oxide synth-
ase (eNOS) leading to the production of nitric oxide, which is important for the vascular tone. 
The vascular function is also regulated by the perivascular adipose tissue (PVAT), which sur-
rounds the arteries and is primarily composed of adipocytes. PVAT contributes towards the 
regulation of vascular reactivity (“outside-in” signalling) by secretion of vasoactive molecules. 
Rictor is expressed in the adipose tissue and is known to negatively influence whole-body 
growth, particularly by controlling the growth of nonadipose organs. It is not yet known whether 
rictor in adipose tissue, particularly in PVAT, regulates vascular function. 
 
Methods: 
Adipose-specific rictor knockout mice (rictorad-/-) and littermate controls (rictorfl/fl) were fed with 
high-fat diet for 10 weeks, starting at 8 weeks of age. Expression of rictor in PVAT was 
analyzed using qRT-PCR. Vascular function experiments were performed with aortic rings in the 
presence or absence of PVAT in organ baths. To assess the contractile responses, aortic rings 
were treated in a concentration-dependent manner either with 5-hydroxytryptamine (10-9-3x10-

6M) or with phenylephrine (10-9-3x10-6M). Pre-contracted rings were subsequently treated either 
with acetylcholine (10-10-10-4M) to measure nitric oxide-dependent endothelium-dependent 
relaxation or with sodium-nitroprusside (10-10-10-5M) to measure endothelium-independent 
relaxation.  
 
Results: 
Expression of rictor in PVAT was reduced by 50% in rictorad-/- mice as compared with rictorfl/fl 
mice. In rictorad-/- mice, aortic contractions in the presence of PVAT were increased by 4.5-fold 
and 3-fold in response to 5-hydroxytrytamine and phenylephrine, respectively. These differen-
ces in contractions were not present in the rings lacking PVAT.  No differences in the endothe-
lium-dependent or -independent relaxations between the groups were observed.  
 
Conclusion: 
These findings suggest that absence of rictor in PVAT increases aortic contractions by an 
“outside-in” signalling mechanism after high fat diet.  
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Introduction: 
Humans are able to use the information from the linear accelerometers in the inner ear (part of 
the vestibular sensory organs) to estimate their direction of motion in the dark. In a previous 
study, we found that for a given fixed direction of motion in the horizontal plane, whether the 
direction was perceived as being to the right or to the left of straight ahead was influenced by 
eye-in-head position. The majority of participants, when looking eccentrically to the right (left), 
were more (less) likely to report the direction of motion as to the right than when looking straight 
ahead. This represents a suboptimal behavior, since the actual direction of motion did not 
depend on eye position. Here we asked whether the effect is dependent purely on eye position 
or on gaze. If dependent on gaze, eccentric head-in-trunk should also affect the perception of 
motion. Therefore, here we asked whether eccentric head-in-trunk would similarly affect the 
perception of motion as measured in a two-alternative forced choice task. 
 
Methods: 
17 Healthy volunteers were passively translated, in the dark, on a motion platform with their 
heads deviated 16 degrees to the left. The head was fixed in this position with a personally 
molded thermoplastic mask. The motion platform moved along horizontal trajectories deviating 2 
or 5 degrees relative to the trunk straight-ahead. During motion, one of two small LEDs was on 
and directed the gaze so that the line of sight was either aligned with the head or with the trunk 
straight-ahead. After each translation the volunteer had to judge whether motion had been to 
the right or to the left of the trunk straight-ahead. Each of the 8 conditions (4 directions  2 gaze 
directions) was presented 20 times. The resulting 160 trials were divided into four separate 
blocks and presented in random order. Analysis was based on the psychometric curves, the 
proportion of rightward reports as a function of actual trajectory deviation. There were two such 
curves from each volunteer, one per gaze direction. Each can be parameterized by two 
numbers, the point of subjective equivalence (PSE) and the threshold (). 
 
Results: 
Across subjects, the PSE when gaze was aligned with the head was between -0.4 and 4.6 
with a median of 2.4. This implies that trajectories were more likely to be reported to the left 
with eccentric head deviated to the left. We compared this value with a previously recorded data 
set on another group of subjects in which gaze was also aligned with the head, but the head 
was aligned with the body (the head-centered group). In the head-centered group, PSE varied 
between -2.9 and 2 with a median of 0.3. Thus the median PSE was deviated 2.1 by head 
eccentricity (p=0.0004, Kruskal-Wallis test).     
 
Conclusion: 
When volunteers were passively moved in the dark and asked to judge whether they moved to 
the right or to the left, their performance was affected by the eccentricity of the head in the 
trunk, just as we had found previously for eccentric eye in head. Therefore, both eye and head 
eccentricity affect the perceived direction of motion in the same direction; eye or head 
eccentricity to the left leads to an increased proportion of leftward reports. In principle, estimates 
about whole-body motion should be unaffected by head-in-trunk position. We hypothesize that 
the perception of motion is shifted in the direction of gaze by a biasing mechanism reflecting the 
fact that in normal behavior gaze is usually aligned with the direction of motion. 
 

(This work is supported by SNF, ZHIP and the Koetser Foundation) 
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Introduction: 
Cleft lip and/or palate are the most frequent craniofacial malformations in humans. Recent 
advances have shown that genetic factors play a major role in their aetiology. The 
developmental processes underlying palate development are complex and the genetic 
contribution in palatogenesis is only partly understood. The ability to attribute gene function to 
specific aspects of palate formation is important and holds the promise of improved treatment 
strategies in the future.  
Deletion of the Bone Morphogenetic Protein 7 (Bmp7), a member of the TGFβ growth factor 
superfamily, causes cleft of the secondary palate in homozygous Bmp7 null (Bmp7-/-) mice. A 
case of secondary palatal cleft due to Bmp7 mutation has already been reported in humans. 
Here, we investigated which developmental processes are disturbed and lead to a cleft palate in 
Bmp7-/- mouse embryos.  
 
Methods: 
Bmp7-/- embryos were analyzed at various developmental stages (E12.5-E16.5) using histology, 
immunohistochemistry, and in situ hybridization. Organotypic cultures were employed to assess 
the ability of Bmp7-/- palatal shelves to fuse in vitro.  
 
Results: 
Analysis of Bmp7-/- mouse embryos at stages prior to (E13.5) and during palatal shelf fusion 
(E14.5) revealed that palatal shelf elevation is strongly compromised. This led to failure in shelf 
approximation and fusion, events that are necessary for the formation of the intact secondary 
palate. Cellular and molecular analysis showed that cell proliferation and apoptosis occur 
normally. The expression domains of several key factors involved in cell differentiation and 
palate fusion were unaltered indicating normal differentiation processes even in the absence of 
palatal shelf elevation. Accordingly, palatal shelves of Bmp7-/- mouse embryos retained the 
ability to fuse when cultured in apposition in vitro. Analysis of the craniofacial skeleton revealed 
stunted growth of the Meckel´s cartilage and failure of its fusion at the anterior tip. Indeed, the 
lower jaw was shorter and wider, which could inhibit the tongue from elongating and flattening, a 
process thought necessary for palatal shelf elevation. 
 
Conclusion: 
Our results suggest that Bmp7 plays an important role in the formation of the secondary palate. 
We propose that Bmp7 is important for normal Meckel’s cartilage formation, and hence for 
mandibular development. The altered geometry of the oral cavity might impede normal shelf 
elevation, thus preventing timely contact of the palatal shelves and hindering their fusion.  
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Introduction: 
Prion diseases are fatal neurodegenerative diseases caused by the proteinaceous infectious 
agent, designated as PrPSc. This misfolded form of the endogenous prion protein (PrPC) leads 
to neuronal loss and PrP amyloid deposits in the brain. Creutzfeldt-Jakob disease (CJD) is the 
most common human prion disease which can arise either sporadic, familiar or iatrogenic. CJD 
is classified into several subtypes and haplotypes based on PRNP mutations and polymorphic 
variations at codon 129. The analyses of the conformation and glycosylation pattern of PrPSc 
have been used to discriminate between different strains (Parchi et al., 1996). We have previ-
usly shown that luminescent conjugated polymers (LCP) are suitable for the profiling and diffe-
ation between different prion strains in mice (Sigurdson et al., 2007). 
Here we want to explore whether the LCPs are useful tools to identify and discriminate between 
different human prion strains. Furthermore we ask the question whether the LCPs are also able 
to detect the onset of disease and disease progression. 
 
Methods: 
Frozen sections of cases with confirmed diagnosis of CJD (n=17) and confirmed diagnosis of 
Morbus Alzheimer (n=3) were stained with 5 different LCPs (pentameric 2-Formamidothiazol-4-
acetic acid (FTAA), heptameric FTAA, pentameric 1H-1,2,4-triazol-1-acetic acid (HTAA), hepta-
eric HTAA or polythiophene acetic acid (PTAA)). The binding properties and spectral profile of 
the stained plaques were analyzed by immunofluorescence microscopy and spectral imaging. 
 
Results: 
All five LCPs stained and identified most of the PrPSc deposits on frozen sections. The hepta-
eric form of FTAA showed  specific spectral emission profiles among the cases, and was even 
able to discriminate between different kuru plaques within the same case of CJD. The tested 
LCPs distinguished prion plaques from beta amyloid and tau fibrils.  
 
Conclusion: 
Our results show that the majority of the prion strains can be stained by the LCPs on frozen 
material. hFTAA turned out to be the most suitable LCP for detecting different human prion 
strains. So far no obvious relationship between the spectral profiling of the different prion strains 
and the clinical history of the patients could be detected. Further studies are ongoing to evalu-
ate if in silico based statistical analyses or other LCPs might show a better correlation with the 
clinical course of the disease. 
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Introduction: 
Age-related loss of hair cells or primary auditory (= spiral ganglion) neurons in the inner ear is 
the major cause for presbycusis. The loss of spiral ganglion neurons with a relative preservation 
of hair cells is classified as neural presbycusis. Thus, prevention of neural loss could be an 
attractive approach to treat presbycusis. Epo’s neuroprotective potential has been shown in 
many studies.  
 
Methods: 
We employed mice overexpressing Epo exclusively in neurons (tg21) for determining their 
hearing ability at an age of 19-21 weeks and again at an age of 43-45 weeks. Hearing tests 
were performed using our newly established setup for behavioral audiometry.  
 
Results: 
We found that in contrast to 5 months of age, 11 months old tg21 mice had dramatically impro-
ved hearing ability compared to their age-matched wild type (wt) littermates. Threshold diffe-
rences were up to 35 dB and measurements of the highest frequencies (50-80kHz) were possi-
ble in aged tg21 but not anymore in old wild type mice. These findings were confirmed by mea-
surements of the auditory brainstem response (ABR). Cochlear histology revealed in aged wt 
but not tg21 mice dramatically reduced numbers of spiral ganglion neurons mainly in the basal 
turn, the location of high frequencies.  
 
Conclusion: 
In conclusion, Epo’s neuroprotective action effectively suppresses the development of 
presbycusis.  
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Introduction: 
Amyotrophic lateral sclerosis (ALS) is a fatal progressive neurodegenerative disease affecting 
upper and lower motor neurons. Although the disease occurs spontaneously in the majority of 
patients, familiarity is reported in about 10% of cases with mutations in C9orf72 (open reading 
frame 72 on Chromosome 9), SOD1 (superoxide dismutase 1), TARDBP (TAR DNA binding 
protein) and FUS (fused in sarcoma) being the most common. FUS is a multifunctional 
RNA/DNA binding protein, predominantly nuclear, but shuttling between the nucleus and the 
cytosol. In cell culture, mutant FUS accumulates in the cytoplasm as FUS mutations lead to 
impaired nuclear import by disrupting the nuclear localization signal. However, the mechanisms 
of FUS associated cell death remain unsolved. 
 
Methods: 
In order to investigate FUS functions in vivo, we generated several transgenic mouse lines 
expressing either human wild-type FUS (hFUSwt) or the truncated protein FUS-R495X 
(hFUSR495X) associated with aggressive familial ALS under the control of the prion protein 
promoter. Transgene expression was investigated at RNA level by RT-QPCR and at protein 
level by immunohistochemistry and western blot. In parallel, behavioural characterization was 
performed for selected lines assessing survival, body weight, general welfare and motor per-
formance with a modified SHIRPA test. 
 
Results: 
Total FUS expression in the transgenic mice is up to 6 fold compared to endogenous FUS in 
non-transgenic mice. Consistent with the in vitro data, hFUSwt is predominantly expressed in 
the nucleus as the endogenous protein, whilst hFUSR495X is massively redistributed to the 
cytoplasm in brain and spinal cord sections from our transgenic lines. Notably, the highest 
expressing hFUSR495X line showed reduced body weight, progressive decline of motor perfor-
mance and premature death (median 81.5days for females, n=10; 112days for males, n=10). 
Histological analysis revealed vacuolated spinal cord motor neurons even at early ages. 
Furthermore, we observed that the expression of either hFUSwt or hFUSR495X leads to 
downregulation of the endogenous protein, indicating a similar autoregulation mechanism for 
FUS as recently described for the functionally related protein TDP43. 
 
Conclusion: 
Our novel FUS transgenic mice will be valuable tools to elucidate the role of FUS and FUS 
mutations in vivo and to investigate its potentially distinct role in different cell compartments, 
including the highly debated issue as to whether the toxicity of the truncated protein arises from 
a gain-of-function or a loss-of-function mechanism. Our preliminary data demonstrate a detri-
mental effect in mice highly expressing the human pathogenic FUS truncation mutation R495X.  
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Introduction: 
A single layer of epithelial cells creates a physical barrier between the external lumen and the 
internal milieu of the gastrointestinal tract. During inflammation, which is typically associated 
with a decrease in local pH, the intestinal barrier can be disrupted. Defects in barrier integrity 
have been implicated in the pathophysiology of inflammatory bowel disease (IBD). However, the 
molecular mechanisms mediating the responses to changes in pH are not well understood. G-
protein-coupled receptor 68 (GPR68), also known as ovarian cancer GPR1 (OGR1), is a proton-
sensing receptor, which upon acidification stimulates second messenger signaling, such as 
intracellular calcium flux, inositol phosphate (IP) formation, and extracellular signal-regulated 
kinase (ERK) phosphorylation. We have investigated OGR1-mediated signaling pathways in 
response to lowered pH in intestinal epithelial cells. The colon carcinoma-derived Caco2 cell 
monolayers can be used as in vitro cell culture models of the human intestinal epithelium.  
 
Methods: 
The OGR1 cDNA fragment was generated by PCR, and cloned into the pcDNA3.1 vector 
carrying a neomycin resistance gene. Clonal selection of stably transfected Caco2s was by limi-
ting dilution or cloning cylinders, using the selection agent G418 (400 μg/ml). OGR1-overex-
pressing clones were selected by positive mRNA/protein expression and immuno-fluorescence, 
and those exhibiting strong IP formation upon acidification were chosen for further studies.  
 
Results: 
The selected Caco2-OGR1 clones showed a typical pH-dependent GPCR response, in both 
intracellular calcium signaling and label-free assays (EPIC). In addition, they exhibited weak but 
significant formation of cAMP upon extracellular acidification. When compared to the Caco2 
vector control clone, the Caco2-OGR1 clones showed ERK phosphorylation after a pH shift 
from pH 7.9 to pH 6.8 for 5 minutes, by Western blotting. No pH-dependent phosphorylation 
remained present after 30 minutes. The Caco2-OGR1 clones exhibited significant serum 
response factor (SRF) activity at acidic pH but not at alkaline or neutral pH, in dual luciferase 
assays using SRE-dependent promoter constructs. Consistent with this, mRNA expression of a 
SRF target gene c-FOS was elevated in parallel. Electric Cell-Substrate Impedance Sensing 
(ECIS) assays showed an improvement of the barrier function in the Caco2-OGR1 monolayers 
at acidic pH, but not at neutral or alkaline pH. 
 
Conclusion: 
We have created Caco2 cell clones stably overexpressing OGR1, and have shown that these 
serve as valid tools to study OGR1 function and OGR1-mediated signaling. OGR1 overexpres-
sion in intestinal epithelial cells enhanced ERK signaling, led to improved barrier function, and 
increased SRF activity. Unravelling OGR1-dependent signaling may aid our understanding of 
the pathophysiology of IBD. 
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Introduction: 
Arterial hypertension represents one of the major global health issues. It is a main risk factor for 
numerous fatal vascular events not only in the heart but also in the brain e.g. for stroke.  
However, the exact functional effects of hypertension on cerebral blood flow are not well 
understood.  
 
Methods: 
In an animal model for essential hypertension, the spontaneous hypertensive rat (SHR), we 
examined neurovascular coupling upon whisker stimulation using a multimodal imaging 
approach including intrinsic optical imaging and capillary resting blood flow measurements with 
two-photon microscopy. SHRs and age-matched Wistar Kyoto rats (CTRL) were used at diffe-
rent ages (10, 20 or 40 weeks). In addition to functional readouts, structural and biochemical 
parameters were determined to examine eventual concomitant morphological and molecular 
alterations. To test the reversibility of hypertension-induced hemodynamic impairments, we 
investigated the effect of losartan and verapamil administered for 10 weeks to 30 weeks old 
SHRs for recovery. 
 
Results: 
In comparison to CTRLs measured mean arterial blood pressure was significantly higher in 
SHRs of each age group whereas functional hyperemia was decreased only in 20 and 40 
weeks old SHRs. In parallel, baseline capillary red blood cell velocity was increased in 40 weeks 
SHRs compared to the respective CTRLs. Upon pharmacological treatment, baseline capillary 
flow recovered almost completely, while the reduction of functional hyperemia only slightly 
reversed. In addition, the detailed analysis of the microvascular network revealed no differences 
between normo- and hypertensive animals whereas signs for increased oxidative stress and 
imbalance of endothelial NO were detected.  
 
Conclusion: 
To our knowledge this is the first study investigating age-dependent effects of arterial hyper-
tension on different aspects of brain perfusion. Arterial hypertension has diverse limiting effects 
on cerebral hemodynamics, which only evolve after a certain period of increased blood pres-
sure. To recover the functional impairment of CBF, monotreatment using verapamil or losartan 
is not sufficient in established hypertension. 
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Introduction: 
Ropivacaine is a local anesthetic widely used in clinic for continuous peripheral nervous block 
because of its advantages regarding systemic toxicity. The objective of this study was to test the 
effect of systemic low-dose ropivacaine on pain, hyperalgesia, dynamic allodynia and flare 
response.  
 
Methods: 
We measured the effects of intravenous lidocaine, ropivacaine and saline on pain, hyperalgesia, 
dynamic allodynia and flare-response in an electrical pain model with a randomized, double-
blinded, placebo-controlled, crossover approach in 20 subjects. The stimulation software 
adjusted the stimulus strength according to the rating on a numeric rating scale (NRS 0-10). 
The time to reach a defined stimulation strength maintaining a NRS of 5 was recorded. Area of 
pinprick hyperalgesia, dynamic allodynia, and flare response were measured before and after 
the infusion. 
 
Results: 
In contrast to ropivacaine (15.9 ± 7.0 min) the time to reach the targeted stimulation strength 
maintaining a NRS of 5 was significantly shorter with lidocaine (13.6 ± 6.4 min) than with saline 
(19.1 ± 5.8 min; P<0.05). The area of hyperalgesia increased significantly with saline (303 ± 380 
%, P<0.05) and ropivacaine (186 ± 137 %, P<0.05), but not with lidocaine (134 ± 88 %, 
P=0.10). The area of allodynia (253 ± 299 %, P<0.05) and flare response (112 ± 24 %, P<0.05) 
increased only during the placebo infusion. 
 
Conclusion: 
Our results imply that systemic ropivacaine may prevent peripheral and central pain sensitiza-
tion processes. In contrast to lidocaine, mechanical hyperalgesia and overall pain perception 
seem to be less affected.  
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Introduction: 
SCC belongs to the most common skin cancers in the general population with UV radiation 
being one of the most important risk factors. This cancer is also associated with a substantial 
risk of recurrence and metastasis. Recent work uncovered the role of CYFIP1 in epithelial 
tumors as an invasion inhibitor. Its downregulation was observed in many cancers, and 
correlated with metastatic properties of the malignant cells. 
 
Methods: 
The expression analyzes were performed by RT-PCR, WB and immunohistochemistry. 
Detection of NOTCH1 binding sites were performed with the Chromatin Immunoprecipitation 
assay. In all experiments we used either primary human keratinocytes, SCC13 cell line or 
normal human epidermis.  
 
Results: 
We evaluated the CYFIP1 expression levels in SCC of the skin and observed the downregu-
lation on mRNA and protein levels. CYFIP1 expression was negatively correlated with the 
histological differentiation of the tumors. As keratinocyte differentiation is highly dependent on 
the Notch1 signaling, we investigated the Notch1 influence on CYFIP1 expression. The immu-
nohistochemical analysis showed significant positive correlation of the two proteins expressions. 
Conditional manipulation of the Notch1 signaling pathway has proven its role in the induction of 
CYFIP1 expression. Furthermore existence of the Notch1 binding sites has been confirmed by 
the chromatin immunoprecipitation assay. We have also investigated the UV influence on the 
Notch1 and CYFIP1 expression, and found that low doses of UVB radiation significantly down-
regulated mRNA levels of both genes. 
 
Conclusion: 
Taken together we show that CYFIP1 is under the direct positive control of the Notch1. CYFIP1 
may be a link between the loss of differentiation and invasion properties of the SCC. Disturbed 
differentiation of the malignant SCC cells may lead to the CYFIP1 downregulation, which is 
further attenuated by the UV radiation and thus may contribute to the SCC progression, 
invasion and metastasis. 
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Introduction: 
Influenza infection is considered a threat to lung transplant recipients (LTRs) because immuno-
suppression may lead to potentially severe viral infection and bacterial superinfection, both with 
the potential to trigger allograft rejection. Influenza vaccination is recommended for LTRs. 
Yearly vaccination is recommended and offered at routine follow-up visits. Vaccination is volun-
tary. For LTRs systematic assessments of influenza vaccination uptake and actual infection 
rates are rare. The aim of this study is to assess influenza vaccination rates and influenza 
A/H1N1 (H1N1) infection rates in LTRs during 3 influenza seasons. 
 
Methods: 
From 9/2009 until 12/2011, all lung transplant recipients followed up by the University Hospital 
Zurich lung transplant outpatient clinic were offered the influenza vaccine. Vaccine safety 
(Pandemrix ® ) was assessed in the season 2009/10 due to concerns of patients (1). In the 
season 2010/11 patients not volunteering for the vaccination were requested to provide reasons 
for non-vaccination on a short questionnaire (2). Besides these assessments no further justi-
fication for non-vaccination had to be provided. In the influenza season we evaluated LTR for 
respiratory infections based on clinical suspicion or pathological laboratory results. Our strategy 
has been published previously (1). Briefly, we perform nasopharyngeal swabs (NPS) for micro-
biological and virological examination and treat patients with suspected influenza infection with 
oseltamivir and moxifloxacin pending NPS results. NPS are analyzed by real-time reverse 
transcriptase-polymerase chain reaction in order to detect the H1N1 virus. In case of negative 
virological results we terminate oseltamivir immediately. Moxifloxacin is generally continued for 
7 days. In laboratory proven-infection with H1N1 we continue oseltamivir and repeat NPS 
weekly. Descriptive statistics were performed based on the number of LTRs eligible for vacci-
nation on December 31 of each year. 
 
Results: 
For the seasons 2009/10, 2010/11 and 2011/12 (ongoing) the results are given in the respective 
order: Vaccination rate (%): 88.1, 83.8 and 84.7. The number of infected LTRs with H1N1 were: 
7, 13 and 1, of which 5, 2 and 1 were non-vaccinated with the current vaccine. The infection 
incidence proportion was 4.2, 7.5 and 0.55, respectively. The number of patients evaluated 
were 168, 173 and 183.  
 
Conclusion: 
Vaccination rates were higher than reported for other transplant cohorts with minor variation 
from season to season. The H1N1 incidence proportion showed considerable variation with a 
peak in 2010/11. General influenza activity (mild winter with less influenza cases in general 
population) and repeated H1N1 vaccinations (most LTRs received three H1N1 vaccine doses) 
may have contributed to a decrease in infection rates for the ongoing season. 
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Introduction: 
Spondyloarthritides (SpA) including Ankylosing Spondylitis (AS) are common inflammatory 
diseases strongly correlated with possession of the HLA Class I allotype B27. HLA-B27 
normally associates with beta 2-microglobulin (β2m) and peptide to form heterotrimers. 
However an unusual characteristic of HLA-B27 is its ability to form β2m-free heavy chain 
homodimers (HLA-B272), which, unlike classical HLA-B27, bind to the killer-cell immuno-
globulin-like receptor KIR3DL2. Interaction of HLA-B272 with KIR3DL2 on NK and CD4+ T cells 
has a net proinflammatory effect by promoting cell survival and modulating immune cytokine 
production, and has been implicated in spondyloarthritides conditions such as AS.  
 
Methods: 
Monoclonal antibodies (mAb’s) against HLA-B272 were generated from a human phage Fab 
library. Two diverse Fab antibodies were converted into chimeric antibodies (named HD5 & 6) 
and showed exclusive specificity for HLA-B272 complexes by ELISA, protein immunobloting and 
immunohistochemistry. Antibody Kinetics, Kd values, and epitope competition experiments were 
obtained by surface Plasmon resonance (SPR) analysis. FACS was used to analyze the cell-
surface binding of mAb’s to HLA-B272 homodimers in cell lines and PBMC’s derived from AS 
patients and healthy controls. Cytokine production from CD4+ T cells and NK cells was tested 
by ELISA. Epitope mapping was performed in SAWI - ESI - MS. 
 
Results: 
We generated two mAb’s that show high specificity to HLA-B272 homodimers, but not to any 
other HLA complexes. These mAb’s are capable of binding to cell-surface HLA-B272 
homodimers expressed in cell lines and in PBMC’s of AS patients. We demonstrate for the first 
time that HLA-B272 expression is significantly increased on blood and synovial fluid monocytes 
in HLA-B27+ AS patients, but not in HLA-B27+ healthy, or HLA-B27- healthy controls. In 
addition, these mAb’s are capable of blocking the interaction of HLA-B272 to KIR3DL2 receptor, 
which in turn reduces IL-2 and IFN-gamma production in NK cell lines. Furthermore, this 
receptor blockage also inhibits the secretion of IL-17 by CD4 Th17 cells derived from AS 
patients.  
 
Conclusion: 
In summary, we believe that we have generated unique reagents that prove the existence of 
HLA-B272 homodimers on PBMC's from AS patients and provided strong support for the 
hypothesis that HLA-B272 homodimers are part of AS pathogenesis. The selected mAb’s are 
capable of binding to a specific epitope regions on the HLA-B272 molecule that blocks the 
interaction to the KIR3DL2 receptor on NK and CD4 Th17 cells, modulating pro-inflammatory 
cytokine-responses and cell proliferation. The specific functional inhibition of HLA-B272 to 
KIR3DL2 receptor is of particular significance since in AS patients NK and CD4 Th17 cells are 
enriched for expression of this receptor. Furthermore, we had previously shown that 
KIR3DL2(+) CD4 Th17 cells are expanded and enriched for IL-17 production in the blood and 
synovial fluid of patients with AS/SpA. Based on the previous, we put forward the use of HD5 
and HD6 mAb's as molecular target drugs for the diagnosis and treatment of HLA-B27 
associated diseases.  
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We put in perspective in-vivo tests in the HLA-B27 transgenic rat model using repetitive doses 
of HD5 and HD6 mAb's. These rats develop inflammatory lesions driven by the progressive 
appearance of cell-surface HLA-B272 homodimers.  
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Introduction: 
Head development is a complex three-dimensional pattering process that is not yet well under-
stood. Current research attempts to unravel the precise molecular and cellular mechanisms 
underlying craniofacial development with the promise to deliver new approaches for future 
medical treatments. 
The high degree of head symmetry requests an inductive source that coordinates left, right, 
maxillary and mandibular development. The developing trigeminal nerve with its projections 
might play an important role in the coordination of craniofacial development. Nogo-A, a myelin 
protein that inhibits neurite outgrowth in the adult central nervous system, is of major interest for 
the treatment of spinal cord and brain injuries. Nogo-A has also been implicated in early 
embryogenesis suggesting roles beyond neurite regeneration. Here, we report the expression of 
Nogo-A gene and protein during mouse craniofacial development.  
 
Methods: 
We performed Nogo-A gene and protein expression analysis at various embryonic stages 
(E11.5-E16.5) using in situ hybridisation (ISH) and immunohistochemistry (IHC) respectively.  
 
Results: 
We found that Nogo-A is expressed in many craniofacial structures such as the cortex, cere-
bellum, brainstem, ganglia, olfactory organ, retina, and sublingual glands. The outgrowing trige-
minal ganglion with its projections to the frontonasal process and first branchial arch expressed 
high levels of Nogo-A. Spatial narrowing and retraction was seen during tooth development. 
The closest relation of Nogo-A expression to the oral epithelium was seen just before the 
beginning of epithelial proliferation at the stage of tooth placode formation. At more advance 
developmental stages Nogo-A was observed within the inner dentl epithelial cell layer that gives 
rise to the enamel forming ameloblasts.  
 
Conclusion: 
Nogo-A expression in the oral cavity and more precisely at the sites of developing teeth may 
prevent the early innervation by the trigeminal nerve until the tooth crown formation is com-
pleted.  
During tooth organ formation Nogo-A was also expressed in the tooth mesenchyme indicating 
that Nogo-A might be a novel regulator of epithelial-mesenchymal interactions with yet unknown 
functions. 
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Introduction: 
An intact endothelial cell monolayer is crucial to maintain blood vessel barrier function and 
oxygenation of organs and tissues. This quiescent state of endothelial cells in healthy and 
mature blood vessels is characterized by tight cell-cell contacts and inhibition of proliferation.  
Sprouty2 (Spry2), a feedback inhibitor of MAPK signaling and endothelial proliferation, might 
support quiescence of the confluent endothelial monolayer. Classically, Spry2 is upregulated via 
growth factor-induced MAPK activation.  
 
Methods: 
Primary mouse Aortic Endothelial wildtype and Spry2fl/fl cells (MAECs) were isolated from 8-12 
week old Mice using the aortic ring assay. For Spry2 knockdown experiments, Spry2fl/fl MAECs 
were infected with CRE virus to induce excision of Spry2. The trans-endothelial resistance was 
measured using Electrical Cell Impedance Sensing, ECIS (Applied Biopyhysics). Realtime 
oxygen levels were measured by SDR Sensor Dish reader (Presens). 
 
Results: 
To investigate whether Spry2 can be regulated by cell density, we compared the expression 
levels of Spry2 in proliferating (sub-confluent) and quiescent (confluent) MAECs: Spry2 was 
strongly induced in confluent MAECs via transcriptional and post transcriptional mechanisms. 
When cells were plated sparsely and allowed to increase cells densitiy and confluency over a 
time period of 24 to 96 hours, Hif1  levels were increased after 48 h and correlated with Spry2 
protein levels. Realtime measurement of oxygen levels in MAECs, confirmed that O2 
consumption peaked after 48 h. Thus, hypoxia is a driving factor of Spry2 protein induction. 
Indeed, Spry2 protein but not mRNA levels could be increased when cells were grown in a 
hypoxia incubator (1% O2). Serum starvation lowered the O2 consumption of the cells and 
reduced hypoxia in cell cultures. Starvation also reduced total Spry2 protein but preserved the 
difference between Spry2 levels in sparse and dense cells. Thus, additional mechanisms such 
as cell-cell contacts might be involved in maintaining high Spry2 levels in confluent cells.  
EGTA (chelator of extracellular Ca2+) was used to disrupt cell-cell contacts in confluent MAECs 
cultures and caused trans-endothelial resistance to rapidly decrease as measured by ECIS. In 
parallel, EGTA treatment rapidly and reversibly decreased Spry2 protein levels, whereas 
chelation of intracellular calcium had no effect.  
To investigate whether Spry2 expression is involved in contact inhibition, MAECs were 
stimulated with FGF for 24 h. FGF induced ERK1/2 phosphorylation in sparse and confluent 
cells. However, after 24 h the ERK1/2 phosphorylation levels were reduced significantly in 
confluent compared to sparse cells. No reduction of ERK1/2 phosphorylation was however 
observed in confluent Spry2-/- cells after 24 h FGF stimulation. This observation suggests that 
Spry2 is responsible for reduction of the ERK1/2 signal in confluent cells. Finally, seeding of the 
Spry2-/- cells at high density with 1% serum and FGF, resulted in disturbed monolayer and 
increased endothelial proliferation. 
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Conclusion: 
Spry2 protein levels are increased in dense cells via hypoxia and stabilized by cell-cell contacts. 
In confluent cells, Spry2 is required to maintain endothelial quiescence probably via inhibition of 
the MAPK pathway. Finally, knockdown of Spry2 results in loss of vascular integrity. We 
suggest that this type of Spry2 regulation may play a prominent role in pathological responses 
that are strongly related to changes in the integrity of the vascular wall. Therefore, Spry2 may 
be considered as a potential target for a future treatment of diseases such as atherosclerosis, 
cancer and inflammation in general. 
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Introduction: 
The aim of this study was to identify novel potential biomarkers of cardiovascular disease. 
 
Methods: 
Transcriptomics analysis of coronary thrombi was combined with proteomics analysis of 
secretomes derived from atherosclerotic tissue.  
 
Results: 
Four shared proteins were found, namely complement C1s, EGF-containing fibulin-like extra-
cellular matrix protein 1 (EFEMP1), fatty acid-binding protein 4 (FABP4) and fibronectin. Subse-
quently, plasma levels of EFEMP1 and FABP4 were analyzed in two small cohorts. EFEMP1 
did not differ, but in both the separate and in the combined cohort FABP4 was significantly 
increased in plasma of patients with acute coronary syndrome compared to patients with stable 
coronary artery disease (p<0.01 for the combined cohort) and healthy controls (p<0.05 for the 
combined cohort).  
 
Conclusion: 
State-of-the-art biomarker discovery approaches led to the identification of FABP4 as a potential 
biomarker for atherosclerosis, which further strengthens recent data describing FABP4 in 
cardiovascular disease. Currently, we are measuring FABP4 plasma levels in a larger cohort of 
patients (n=500) with cardiovascular disease to validate these initial results. 
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Introduction: 
Tar DNA binding protein 43 (TDP-43) accumulations were recently identified as hallmark of 
most forms of amyotrophic lateral sclerosis (ALS) and fontotemporal lobar degeneration (FTLD). 
TDP-43 is a highly conserved and widely expressed DNA/RNA binding nuclear protein. Essen-
tially it is contributing to the RNA metabolism. TDP-43 knockout in mice results in embryonic 
lethality. To gain more insight into TDP-43 functions, we performed a genome-wide microarray 
study of hTDP-WT7 mice, a transgenic model expressing human TDP-43 under the mouse PrP 
promoter. These mice show premature death, which manifests in a gender discriminatory way; 
male hTDP-WT7 mice die around three months, females around five months.  
 
Methods: 
RNA was isolated from hippocampi from male hTDP-WT7 and non-trangenic littermates were 
used (n=4 per group, age 52 days) using the miRNeasy Mini Kit (Qiagen, Basel, Switzerland). 
For microarray analysis the Geniom® Biochip was used (Febit, Heidelberg, Germany). A natural 
logarithmic fold change of >1 (fold change of 2.7) was defined as upregulated, a natural loga-
rithmic fold change of <-1 (fold change of 0.4) as downregulated. Network analysis was perfor-
med using the MetaCore™ software version 6.8, in collaboration with the Functional Genomics 
Center Zurich. Enrichment analysis of deregulated genes was achieved with DAVID Bioinfor-
matic Resources 6.7. Related GO and KEGG pathways were identified using an EASE score 
p<0.05. QRT–PCR was performed on an ABI 7900HT using TaqMan assays.  
 
Results: 
294 genes were found to be differentially expressed. 238 of them were downregulated among 
them ectodermal-neural cortex 1 (Enc1). 56 genes were upregulated including tachykinin 1 
(Tac1). For validation, a subset of genes was examined by qRT-PCR. Moreover, microarray 
data revealed a 0.4-fold downregulation of the murine Tardbp transcript in the hTDP-WT7 mice, 
thereby being in good agreement with our qRT-PCR data on the autoregulatory downregulation 
of the endogenous TDP-43 upon expression of the human TDP-43 transgene. 
DAVID analysis of the dysregulated genes identified a significant enrichment for genes involved 
in transcription factor binding, defense response, neuropeptide signaling, heterotrimeric G-
protein complex signaling and endoribonuclease activity. Most deregulated genes were trans-
cription factors (16.5%).  
Given the striking sex difference in the phenotype of the hTDP-43-WT7 mice, we also also 
performed a network analysis for specific transcription factor networks. Interestingly, the estro-
gen receptor 1 (Esr1) network was among the top five transcription networks of the deregulated 
genes, including one of the highest upregulated genes preproenkephalin (Penk).  
 
Conclusion: 
Overexpression of TDP-43 in neurons leads to significantly altered gene expression affecting 
specific pathways including neuropeptide signaling. These data are a valuable resource for 
future studies on the physiological function of TDP-43 and could help to better understand the 
role of TDP-43 in ALS and FTLD pathology. 
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Introduction: 
The plasma fatty acid profile reflects the dietary fat intake but is also a marker for several disea-
ses and syndromes. For example, the metabolic syndrome is associated with changes in the 
plasma fatty acid profile. The profile also provides information about the long chain polyunsatu-
rated fatty acids like the omega-6 and the omega-3 fatty acids. In particular the omega-3 fatty 
acids are essential for brain, retina and nervous system development and are inversely asso-
ciated with chronic inflammatory diseases. Some of these omega-6 and omega-3 fatty acids like 
the arachidonic, the eicosapentaenoic (EPA) and the docosahexaenoic acid (DHA) are precur-
sors for hormone-like lipid structures, the lipid mediators. These pro- and anti-inflammatory lipid 
mediators are important in the regulation of inflammation and its resolution. Their amount in 
plasma could therefore become a marker for the inflammatory state of an organism. 
We developed two highly specific methods to determine the free fatty acid composition and to 
determine different lipid mediators and their direct precursors in human plasma. 
 
Methods: 
Gas chromatography mass spectrometry (GC-MS) was used to analyze free fatty acids subse-
quently to their methylation by acetyl chloride. Lipid mediators were extracted by solid phase 
extraction and analyzed by nano high performance liquid chromatography tandem mass 
spectrometry (nano HPLC-MS/MS).  
 
Results: 
The GC-MS method allows quantification of 18 free fatty acids in plasma ranging from C12 to 
C24, including the polyunsaturated fatty acids arachidonic acid, EPA and DHA. The developed 
HPLC-MS/MS method allows the analysis of specific lipid mediators and some of their direct 
precursors in plasma. 
 
Conclusion: 
We developed two highly specific methods to determine the free fatty acid composition and to 
determine different lipid mediators and their direct precursors in human plasma. 
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Introduction: 
High-dose interleukin-2 (IL-2) cancer immunotherapy is successfully used for the treatment of 
patients with metastatic melanoma and metatstatic renal cell carcinoma resulting in a significant 
anti-tumor immune response in 13-16% of treated patients. However such high-dose IL-2 immu-
notherapy can cause severe adverse effects, termed vascular leak syndrome (VLS), leading to 
lung edema and liver damage. The only relief from VLS is withdrawal of IL-2 therapy, which 
curtails an optimal anti-tumor immune response. 
 
Methods: 
IL-2 was complexed with a specific anti-IL-2 monoclonal antibody thus generating IL-2/anti-IL-2 
mAb (IL-2/mAb) complexes. Wild-type (WT, C57BL/6) mice were injected subcutaneously (s.c.) 
or intravenously with B16F10 melanoma cells, thus generating either cutaneous or pulmonary 
tumor nodules. Subsequently, these mice were treated either with free high-dose IL-2, low dose 
IL-2/mAb complexes or high dose IL-2/mAb complexes. Tumor volume and adverse effects, 
such as pulmonary edema and liver damage, were assessed. 
 
Results: 
As compared to free high-dose IL-2, IL-2/mAb complexes led to a vigorous activation of effector 
immune cells, which generated a dramatic anti-tumor response. Following administration of IL-
2/mAb complexes IL-2-mediated VLS was negligible. 
 
Conclusion: 
IL-2/mAb complexes offer an improved strategy for cancer immunotherapy. Long-term treatment 
of mice carrying B16 melanomas with IL-2/mAb complexes and testing modified versions of IL-2 
is currently under investigation. 
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Introduction: 
Meningiomas have the highest postoperative complication rate with pulmonary embolism 
among all intracranial tumors. Well established prophylactic measures as compression 
stockings, early mobilisation and administration of heparin lower the morbidity, but the useful-
ness of these measures needs quantification. We aimed to convert these single measures to 
each other, to establish an effective perioperative management. 
 
Methods: 
In an observational study, we retrospectively reviewed all patients that were operated on for 
meningioma in our clinic between 1999 and 2010. The prevention scheme was changed in 
2007. We compared patients treated before 2007 with patients treated after 2007. Patients with 
surgery in the year 2007 have been excluded, because the VTE prophylaxis management has 
been introduced in that year. 
 
Results: 
In the patient group treated before 2007 there were 482 cases; after 2007 there were 243 
cases. There was a significant reduction in the lung embolia incidence (OR: 0.31 with 95% CI 
0.12 to 0.7; p = 0.0034). We found no evidence for differences in the incidence of thrombosis, 
major intracranial bleeding and overall mortality. No evidence for differences has been detected 
for age, BMI, gender,WHO-grade, pre-surgical embolisation and paresis. There was evidence 
for a shorter stay in neurosurgery but longer surgery times in the cohort after 2007.  
 
Conclusion: 
We hypothesized that the rate of thrombosis and pneumatic embolism decreased after intro-
duction of the new management for VTE-prophylaxis in the year 2007. In our study, the new 
prevention scheme leads to a significant decrease in the incidence of pulmonary ebolism. We 
assume that the early administration of heparin and the perioperative use of compression 
stockings are the most important elements that lower morbidity.  
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Introduction: 
A major challenge in tissue engineering of heart valves is the in vitro creation of mature tissue 
structures compliant with the native valve function. Concerning the remodeling capacity of the 
extracellular matrix (ECM), various cell types have been investigated, including prenatal cells, 
umbilical cord and vascular derived cells. The pluripotency and availability of human 
mesenchymal stem cells has made them highly attractive for tissue engineering purposes. 
However, for clinical use, adult bone marrow derived mesenchymal stem cells are suboptimal 
due to the highly invasive donation procedure and the decline in MSC number and differen-
tiation potential with increasing age of the patient. Adipose derived stem cells (ADSC) represent 
an interesting alternative of mesodermal origin. The easy and repeatable access to subcuta-
neous adipose tissue and the simple isolation procedures provide a clear advantage. Here, we 
investigate the suitability of ADSC as a novel cell source for tissue engineered heart valves 
(TEHV). 
 
Methods: 
Tissue Engineered heart valves leaflets (n=6) made of PGA/P4HB were seeded with human 
ADSC isolated from fat tissue excisions from plastic surgery. To mimic the native cardiovascular 
circulation, the TE leaflets were cultivated using dynamic strain bioreactors for 4 weeks. To 
produce functional TE leaflets, we further reseeded the cultivated valves with ADSC derived 
endothelial cells. Differentiation into endothelial-like cells was induced by cultivation of ADSC in 
the presence of vascular endothelial growth factor.  
To determine neo-tissue ECM composition of the TE leaflets biochemical analyses for glycosa-
minoglycanes (GAG), hydroxyproline (HYP) and DNA were performed. To further evaluate the 
microstructural features, representative tissue samples of TE leaflets were analyzed by histolo-
gical and immunochemical staining procedures as well as by scanning electron microscopy. The 
mechanical properties of the ADSC derived TE leaflets were analyzed by using a uniaxial ten-
sile tester. 
 
Results: 
TE leaflets generated out of ADSC showed a homogenous vital cell distribution throughout the 
whole leaflet structure and an endothelialization. Furthermore a mechanically stable matrix with 
GAG and collagen (HYP) production was demonstrated.  
 
Conclusion: 
These results indicate that ADSC represent an interesting alternative autologous mesenchymal 
human cell source with clinical relevance due to their easy accessibility and excellent prolife-
ration and tissue formation capacities.  
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Introduction: 
By using proliferation markers, pancreaticacinar cell cycle activation has been detected in 
patients and in animal models of pancreatitis following pancreatic tissue damage. However, 
pancreatic regeneration is limited and volume increase of the organ after partial resection has 
not been reported. p21/Waf1 is a major regulator of the cell cycle and activation of this protein 
leads to the cell cycle arrest. In this work we aim to determine whether p21/Waf1 limits the 
acinar cell cycle. 
 
Methods: 
Chronic pancreatitis was induced in mice by multiple injections of cerulein over a period of 14 
days. The expression of proliferation markers, cell cycle regulators, growth factors and tissue 
inflammation were analyzed by immunohistochemistry and qRT-PCR. 
 
Results: 
p21/Waf1 protein expression was upregulated after induction of chronic pancreatitis in WT mice. 
In p21-/- mice gene expression of the four main cyclins (D,E,A, B) was elevated with the highest 
increase in cyclin B. Further promotion of the cell cycle progression was evident from phospho-
rylation of cdc25c, a key activator of Cdk1. However, the increase in the number of proliferating 
acinar cells was modest in p21-/- compared to WT mice. Moreover, further analysis showed that 
the absence of p21 was accompanied by the upregulation of other cell cycle inhibitors, 
especially p16. 
 
Conclusion: 
Loss of p21/Waf1 leads to enhanced cyclin B expression and to a slightly increased number of 
proliferating acinar cells entering the cell cycle. However, other cell cycle inhibitors appear to 
compensate p21/Waf1 loss and hamper completion of mitosis. Their detailed role in pancreatic 
regeneration is currently investigated. 
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Introduction: 
Mechanical stress is listed as a main risk factor for cartilage degradation and osteoarthritis. 
Dynamic stereometry provides in vivo data on strains/stresses in the temporomandibular joint 
(TMJ) to better understand the etiology of TMJ disc failure and consequent TMJ dysfunction. 
The rolling/plowing explant test system (RPETS) developed in our laboratory uses this infor-
mation to reproduce the complex loading occurring in the TMJ, potentially compromising the 
cellular stress control mechanisms. The aim of this study was to demonstrate the catabolic 
effect of the plowing modality of mechanical loading on cartilage. 
 
Methods: 
Under sterile conditions, cartilage strips (60×17×2 mm) were harvested from bovine nasal 
septum, glued to plastic supports and plowed over 40 mm for 2 hours at 37 °C by means of a 
cylindrical aluminum indenter (diameter 25 mm) with 100 N normal force at 10 mm/s. To confirm 
that changes in chondrocytes response were induced by plowing, cartilage was incubated in the 
medium supplemented with a transcription inhibitor (actinomycin-D) for 2 hours before loading. 
In this experiment, the effect of plowing on gene expression was blocked, so that no difference 
with regard to controls was expected if due to mechanical loading. In a second experiment, 
conversely, cartilage strips were plowed and then incubated for 2 hours with the transcription 
inhibitor. In this case, we would detect only genes expressed during plowing and not during the 
incubation time after loading. After both types of experiments, expression of several genes was 
determined by quantitative real time polymerase chain reaction (qRT-PCR). 
 
Results: 
qRT-PCR showed that plowing induces cell death and stromelysin-1 (MMP-3) up-regulation. 
The addition of actinomycin-D, before or after plowing confirmed that this mechanical loading 
modality was responsible for the observed MMP-3 up-regulation. Even if the transcriptions of 
TIMP-1, aggrecan, collagen-type I, collagen type II and of fibronectin were not significantly 
affected, actinomycin-D treatment revealed that plowing induces a strong increase in TIMP-1 
and collagen type I mRNA contents and influences gene regulation of aggrecan, collagen type II 
and fibronectin. 
 
Conclusion: 
These results could demonstrate that a catabolic reaction is actually mechanically induced by 
plowing. This type of mechanical loading promotes in healthy chondrocytes the production and 
activation of catabolic enzymes leading to ECM degradation. 

(SNSF grant #325200-110067). 
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Introduction: 
Clinical use of a drug-drug interaction (DDI) check implemented in the electronic patient record 
of the University Hospital Zurich (USZ) was monitored. 
 
Methods: 
Health professionals can actively check for DDIs either during computerised physician order 
entry or while reviewing a patient chart. These checks were logged from 12.4.2010 to 8.1.2012 
(91 weeks). Over that period, more than 53,000 patients were hospitalised in the USZ and 
approximately 1.2 million drug prescriptions were entered into the clinical information system 
“KISIM”. The impact of DDI checking was also evaluated in one medical clinic by a pharmacist 
while visiting 756 patients on rounds. 
 
Results: 
A total number of 661 users checked for DDIs at least once, including 651 prescribing 
physicians (8.7 checks per resident and 4.3 checks per senior physician). However, most 
frequent users were 10 consulting pharmacologists (588 checks per consultant) not personally 
in charge of prescribing medication. 
Thus, total use of the checking tool was higher by consultants (54%) compared to prescribers 
(internists 28%, surgeons 8%, other clinicians 10%). 
Highest hit ratio (2.3 DDIs detected per check) was found in general internal medicine, and in 
no other clinic did more prescribers check for DDIs (72% of the physicians). Lowest hit ratio 
(0.4) was observed in surgery. Surgical patients were less often screened for DDIs (0.6%-5.9%, 
depending on speciality) compared to other patients (6.3%-45.7%). 
On an average DDI checking was performed 120 times per week, revealing 183 DDIs per week. 
The number of users significantly increased over time, and also the frequency of use by prescri-
bing physicians and by consultants (p<0.01). 
527 pharmacological issues were addressed in 756 patients visited on medical rounds, inclu-
ding 104 cases with potentially harmful DDIs. In 71 of these cases (68%) therapeutic conse-
quences were drawn immediately, including change of medication, time-displaced admini-
stration and intensified monitoring. 
 
Conclusion: 
DDI checks were requested more often by consultants than by prescribing physicians. Further 
clinical studies have to show whether automatically triggered alerts would be more effective, 
considering the risk of alert fatigue. 
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Introduction: 
Kinins derived from the vascular wall might initiate the recruitment of distinct circulating cell 
types which bear the B2 kinin receptor (B2R). We have investigated the role of this mechanism 
on endothelial healing in healthy subjects (HS) and in patients with coronary artery disease 
(CAD). 
 
Methods: 
Expression of the B2R on peripheral blood mononuclear cell (PBMC) subsets of CAD patients 
and age- matched HS was assessed by flow cytometry. Adhesion to an endothelial monolayer 
and subsequent closure of a scratch gap, supported by paracrine effects of the adhering cells 
were studied in vitro. In vivo, recruitment of systemically injected cells to injured carotid endo-
thelium, and re-endothelialization of the injured vessel were assessed in a mouse model. B2R 
blockade by icatibant, transplantation of B2R-deficient bone marrow cells (B2R-/- BMC), as well 
as adenoviral B2R overexpression were used to verify the relevance of the B2R. 
 
Results: 
In HS PBMC, B2R was low expressed (<1000MFI) on CD14hi inflammatory monocytes and on 
lymphocytes, but high in angiogenic Tie2+ or KDR+ monocytes and in KDR+ or CXCR4+ 
angiogenic progenitor cells (PC) (2517 to 7516MFI; P<0.05 vs. CD14hi). Recruitment of healthy 
CXCR4+ PC to endothelial cells or to the injured murine vascular wall was blocked by B2R 
inhibition in vitro (-67% vs. vehicle, P<0.05) and in vivo (-58% vs. vehicle; P<0.05), while 
adhesion of CD14hi monocytes was unchanged, indicating a critical role of B2R for vascular 
homing of CXCR4+ PCs, but not of CD14hi monocytes. In vivo endothelial healing was lower in 
mice receiving B2R-/- BMC than in mice receiving B2R+/+ BMC (24.7% vs. 36.1%, P<0.05). 
Kinin receptor expression on CXCR4+ PC (-75% vs. H; P<0.05) and on angiogenic “early 
outgrowth cells” (EOC) (-68% vs. HS; P<0.05) was reduced in CAD patients. Adhesion of 
CXCR4+ PC from CAD patients to endothelial cells was markedly reduced versus CXCR4+ PC 
of HS and not regulated by the B2R. Adenoviral B2R overexpression rescued the capacity of 
CAD EOC to support re-endothelialization in vivo, associated with enhanced vascular 
recruitment of CAD EOC after B2R overexpression. 
 
Conclusion: 
We newly describe that vascular kinins do not only act via the endothelial B2R, but can also 
recruit endothelial-supportive circulating cells to the vessel wall via B2R on the circulating cell. 
The loss of B2R on angiogenic circulating cells might jeopardize the healing of endothelial 
injuries and thus further accelerate the decay of endothelial function in CAD. 
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Introduction: 
Cancer cells may become susceptible to cell death upon depletion of paracrine growth factors 
because they are forced to modify cellular proliferative signalings and adjust their metabolism in 
order to maintain proliferation in the absence of paracrine growth factors. Ataxia Telangiectasia 
Mutated (ATM) and AMP-activated protein kinase (AMPK) are crucial regulators for cellular 
stress response. Our aim was to investigate how stress response influences the effect of 
cisplatin (CDDP) for killing cancer.  
 
Methods: 
In vitro experiments: CDDP effect on growth, cell cycle, ATM-, AMPK-, H2AX- and p53-
activation was tested in the presence or absence of serum in normal and cancer cells. 
In vivo experiments: tumor bearing mice were treated with CDDP with or without 32 hours prior 
and 16 hours food starvation (short-term starvation, STS) once per week for three times.  
 
Results: 
Serum-starvation (SS) arrested normal cell growth and protected them from CDDP cytotoxic 
effects. On the other hand, the combined treatment of CDDP and SS synergistically reduced the 
clonogenicity of ZL55 cancer cells in comparison to either treatment alone. SS and CDDP 
together resulted in a synergistic activation of ATM and p53. Inhibition of ATM abolished 
activation of p53 induced by SS which was required for the sensitizing effect of SS to CDDP. SS 
also independently activated AMPK in both, normal and cancer cells. In cancer cells AMPK 
activation resulted, like ATM activation, in accumulation of p53 potentially indicating the one 
mechanism of SS-mediated sensitization. The in vitro observation was confirmed by in vivo 
experiments where STS sensitized mesothelioma and lung carcinoma xenografts to CDDP. In 
addition only with the combined treatment complete tumor remission was achieved in 60% of 
animals with mesothelioma xenografts, and in 40% of the animals with lung carcinoma 
xenografts.  
 
Conclusion: 
Our findings suggest that the combination of starvation with CDDP therapy not only improves 
the therapeutic index but enhances the efficacy of killing cancer cells. 
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Introduction: 
Despite the fact that prophylactic treatment is effective in reducing the rates of hospital-acquired 
venous thromboembolism (VTE) it remains underused. Previous studies have shown that pro-
phylaxis can be increased by electronic alerts (eAlerts) in wards of internal medicine. The pur-
pose of this cluster randomized controlled trial was to determine the impact of a hospital-wide 
roll-out of eAlerts on the rate of VTE prophylaxis. 
 
Methods: 
All 30 clinics of the University Hospital Zürich were randomly assigned to either the intervention 
or the control group. In the intervention group, an eAlert was displayed in the electronic patient 
chart if no VTE prophylaxis had been prescribed within 6 h after admission. Clinics with less 
than 3 admissions per week were excluded from analysis (7 out of 30 clinics).The use of VTE 
prophylaxis was analysed during both 3 months periods before and after the roll-out of the 
eAlert system. 
 
Results: 
A total of 11’177 patients were included in the analysis; 5’843 (52.3%) were hospitalized in 13 
intervention clinics, 5’334 (47.7%) in 10 control clinics. 
The prophylaxis rate in the intervention group increased from 57.9% before to 64.2% after 
activation of the eAlerts (p<0.0001). No significant change was observed in the control group 
(73.9% before; 74.6% after; p=0.59). In the intervention group the rate increased in 12 of 13 
clinics (p<0.01). 
 
Conclusion: 
The implementation of eAlerts increases the use of VTE prophylaxis not only in internal medi-
cine but also on a hospital-wide scale, suggesting that it is a successful strategy to improve 
attention to VTE prophylaxis in various disciplines. Clinical outcome is currently being eva-
luated. 
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Introduction: 
Brainstem tumors occur most often in children and are associated with a high degree of 
lethality. The goal of the study was to investigate the pre-diagnostic symptomatic interval, the 
signs and symptoms at diagnosis and the long-term outcomes of pediatric brainstem tumors. 
 
Methods: 
We reviewed all consecutive case reports of children under the age of 16 years suffering from a 
brainstem tumor who were treated between 1980 and 2010 at the University Children’s Hospital 
of Zurich, Switzerland. We reviewed the medical records. We excluded patients with extra-axial 
tumors. We analyzed patients’ characteristics, initial signs and symptoms at diagnosis, pre-
diagnostic symptomatic interval, histopathological data, radiological findings, treatment moda-
lities, progression-free and overall survival. 
 
Results: 
There were 42 children diagnosed with brainstem tumors (20 female, median age at diagnosis 
5.5 yrs, range 1-day - 14.6 years). Two (5%) children had an underlying cancer predisposition 
(Neurofibromatosis type 1). The WHO-grade of the tumor was high in 22 (52%) and low in 9 
(21%) patients. The radiographic appearance was diffuse intrinsic in 15 (36%), exophytic in 6 
(14%), cervicomedullary in 2 (5%) and focal intrinsic in 1 (2%) patients. 41 symptoms and signs 
at diagnosis were identified. The most frequent symptoms and signs at diagnosis were: cranial 
nerve palsies (60%), abnormal gait and coordination (57%), squint and diplopia (57%), ataxia 
(45%), headache (38%), increased ICP (36%), head tilt (36%), abducens palsy (36%), nausea 
and vomiting (33%), pyramidal signs (31%), hydrocephalus (31%) and facial nerve palsy (31%). 
The median pre-diagnostic symptomatic interval was 48 days (range 0 to 395 days) with a 
median parents’ delay of 19 days and a median doctor's delay of 7 days. The median Karnofsky 
Performance Status at diagnosis was 70 (range 10 to 100). Median follow-up time was 7.6 
months (range 0.2 months - 22.2 years). Treatments included observation, symptomatic 
management, surgery, radiotherapy and chemotherapy. Median progression-free survival (PFS) 
was 5.7 months and median overall survival (OS) was 16.6 months. There was no gender 
predilection in PFS and OS. 
 
Conclusion: 
Radiological tumor appearance provides a valid basis for tumor diagnosis and subsequent 
patient management. 
Symptoms and signs were typical for tumors at a brainstem location. Most patients presented 
with three or more symptoms at the time of diagnosis. 
Only a small fraction of our patients developed hydrocephalus that was treated by a shunt 
(Table 1). Therefore a prophylactic shunt therapy is not advisable. 
Contrary to our expectation, PSI was not shorter for diffuse intrinsic tumors. This may be due to 
the brainstem being a highly eloquent location, i.e. the growth of a tumor at this location causes 
a clinical symptom irrespective of the tumor type. The PSI is in the range expected for other 
pediatric brain tumors. 
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Introduction: 
Malignant pleural mesothelioma (MPM) is an aggressive cancer of the pleura caused by asbes-
tos exposure. Recent therapeutic advances have raised growing interest in the identification of 
serum accessible diagnostic markers for MPM. Here, we used mass-spectrometry (MS) based 
technologies for the identification and clinical verification of glycopeptide MPM candidate bio-
markers in serum. Glycopeptide MPM candidate biomarkers were selected from a pool of glyco-
peptides discovered through comparison of the surfaceome of MPM with control cell lines. The 
clinical significance of the selected glycopeptides was verified by using Selected Reaction Moni-
toring (SRM) in serum from cohorts of MPM patients and controls. 
 
Methods: 
The surfaceome of four MPM (epithelioid and biphasic) and four control (pleura and lung adeno-
carcinoma) cell lines was investigated by using Cell Surface Capturing (CSC) technology and 
label free quantitative mass spectrometry. Glycopeptides detected in higher abundance in the 
MPM surfaceome were selected for SRM-based quantitative analysis in patient sera enriched 
for N-glycopeptides. 
 
Results: 
Surfaceome analysis revealed 500 N-glycopeptides, corresponding to more than 300 cell 
surface N-glycoproteins from MPM-derived cell lines. 56 candidate biomarker peptides were 
selected for initial SRM quantification and verification in serum of patient cohorts. The cohorts 
consisted of 25 MPM patients (13 epithelioid and 12 biphasic, stage I-IV), 25 healthy donors 
and 25 non-small-cell lung cancer patients (16 adenocarcinoma and 9 squamous, stage III-IV) 
matched per sex and age. We verified the robustness of our approach based on serum analysis 
of the mesothelioma marker soluble mesothelin–related protein (SMRP). 
 
Conclusion: 
The relative quantitative investigation of the MPM surfaceome revealed serum accessible 
potential MPM candidate biomarkers. SRM technology enables now the parallel verification of 
glycopeptide candidate biomarkers in serum samples of selected patient cohorts. A multiplexed 
56 peptides SRM-assay for MPM was established and evaluated in 75 serum samples. 
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Introduction: 
Mesenchymal stem cells (MSCs) may be an ideal cell source in treating heart disease. Here we 
establish clinical relevant harvesting techniques, characterization and up-scaling protocols in 
addition to 3D formation approaches to develop advanced stem-cell therapy concepts. 
 
Methods: 
A mean of 90±5ml human bone marrow (BM) was routinely harvested prior to cardiac surgery 
(n=100). BM mononuclear cells were separated using the Ficoll gradient, were plated and only 
the adherent cells were taken  (1. Quality criteria) for further analysis and were expanded using 
a Platelet Lysate Concept. Next, FACS analysis was performed (2. Quality criteria) to define a 
typical MSC surface marker profile including CD44+, CD90+, CD105+, CD106+, CD146+, 
GD2+, CD31-, CD34-, CD45- and others (2. Quality Criteria). To confirm full functionality, diffe-
rentiation assays into all three lineages, including adipoietic, chondrogenic and osteogenic were 
performed (3. Quality criteria). Next, using a modified hanging-drop method, human MSC deri-
ved three dimensional microtissues were successfully created with either 1500, 2500 or 5000 
cells and were characterized in a daily course for up to 5 days. 
 
Results: 
Up-scaling of human MSCs to clinically relevant numbers (100Mio cells) was successfully 
performed within 6-8weeks after harvest and 3D microtissues formation was achieved with all 
cell concentrations. MTs had formed within 48h after creation, showed a homogenous micro-
architecture and displayed a high uniformity with regards to size and shape. Further characte-
rization displayed a low apoptotic rate, while proliferation could be confirmed by positive staining 
for Ki67. 
 
Conclusion: 
We demonstrate feasibility of MSC up-scaling to a clinical relevant number. Next, the concept of 
3D microtissues may represent a promising application format for future cardiac stem cell 
therapy concepts with regards to improved retention; engraftment that may go beyond currently 
applied 2D single cell applications. 
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Introduction: 
The surgical management of left sided colonic perforation with purulent or fecal peritonitis 
remains controversial. Available comparisons between PA and to HP are based on significant 
selection bias. No randomized controlled trial (RCT) has compared the two procedures.  
 
Methods: 
62 patients with acute left-sided colonic perforation (Hinchey 3 and 4) from 4 centers were 
included in this trial (2006 - 2009). 30 patients were randomized for HP and 32 for PA with        
a planned stoma reversal operation after 2 months for both operations. Data were analyzed on 
an intention to treat basis. The primary endpoint was the overall complication rate (according    
to the Clavien-Dindo classification). Survival was assessed by the Kaplan-Meier method. 
(NCT01233713).   
 
Results: 
Patient characteristics and severity of peritonitis were equally distributed in both groups 
(Hinchey 3: 76% vs. 75% and Hinchey 4: 24% vs. 25%, for HP vs. PA, respectively). The overall 
complication rates for both resection and stoma reversal operations (HA: 80% vs PA: 84%) 
were comparable (p=0.746). While the outcome after the initial colon resection did not show any 
significant differences (mortality 9% vs 11% and morbidity 71% vs 71% in HP vs. PA), the 
stoma reversal rate after PA with diverting ileostomy was higher (88% vs. 52%, p=0.005), 
particularly with significantly lower rates of serious complications (Grade lll – lV: 0% vs 20%, 
p=0.046), shorter operating time (73min vs 183min, p<0.001), shorter hospital stay (6d vs 9d, 
p= 0.016), and lower in-hospital costs (19’604CHF vs. 30’684CHF). The 5- year survival rates 
were similar (HP:61% vs PA:63%). 
 
Conclusion: 
This is the first RCT to report evidence favoring primary anastomosis with diverting ileostomy as 
the treatment of choice in patients with acute perforated left colonic diverticulitis, when compa-
red to Hartmann’s Procedure. 
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Introduction: 
Targeted organ protection has gained increasing interest to improve perioperative clinical out-
comes. Inflow occlusion is an established procedure to reduce blood loss during liver transec-
tion in selective patients, which is, however, potentially harmful due to the associated ischemia-
reperfusion injury. Preventive strategies include the use of repetitive short periods of ischemia 
interrupted by a reperfusion phase (intermittent clamping), and the application of short period of 
ischemia prior to transection (ischemic pre-conditioning) or some drugs prior to transection 
(pharmacological preconditioning). However, whether interventions after resection (post-condi-
tioning) may confer protection is unknown.  
 
Methods: 
A 3 arm-prospective randomized trial was designed in patients undergoing liver resection with 
inflow occlusion comparing the effects of pharmacological post-conditioning with the volatile 
anesthetic sevoflurane (n=48), intermittent clamping (n=50) and no protective intervention 
(continuous inflow occlusion, n=17) based on proper sample size calculation. Endpoints 
included serum transaminase levels (AST), postoperative complications and hospital stay. All 
patients were intravenously anesthetized with propofol. In patients with post-conditioning, 
propofol infusion was stopped upon reperfusion and replaced by sevoflurane for 10 min. 
 
Results: 
Compared to the control group, both post-conditioning (p=0.044) and intermittent clamping 
(p=0.015) significantly reduced AST levels. The risk of major complications was significantly 
decreased by post-conditioning (odds ratio 0.10 [0.03 to 0.37, p=0.001]) and intermittent 
clamping (odds ratio 0.51 [0.27 to 0.96, p=0.036]) compared to controls. Both interventions 
reduced length of hospital stay (post-conditioning -4 days [-6 to -1, p=0.009], and intermittent 
clamping -2 days, [-4 to 0, p=0.019]).  
 
Conclusion: 
This is the first trial demonstrating that pharmacological post-conditioning reduces organ injury 
and importantly postoperative complications. This easily applicable strategy with clinically 
relevant benefits should be used selectively in higher risk patients requiring inflow occlusion. 
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Introduction: 
Anorexia Nervosa (AN) patients often complain about gastrointestinal symptoms, such as full-
ness, early satiety and postprandial discomfort. These complaints may confound changes in 
eating behavior and re-feeding therapy. It is not clear, if symptoms originate from disturbed 
interoceptive awareness and/or altered gastrointestinal motility. We therefore aimed to assess 
dyspeptic and gastroparetic symptoms as well as postprandial gastric function and visceral 
perception in AN and compare them to healthy controls (HC).  
 
Methods: 
17 HC (BMI 22±2kg/m2; age 25±6y) and 16 AN patients (BMI 14±1kg/m2; age 22±4y) partic-
ipated in this study. Symptoms were assessed using the Leeds Dyspepsia Questionnaire 
(LDQ), the Nepean Dyspepsia Index (NDI), Stanghellini’s Dyspepsia Score (SDS) and the 
Gastroparesis Cardinal Symptom Index (GCSI). Before and over 120 min after ingestion of a 
430 kcal muffin, gastric content volume (GCV), stomach volume (SV) and gastric contraction 
frequencies were regularly and non-invasively measured by MRI. In parallel, visceral perception 
scores of hunger, fullness, nausea, bloating, abdominal pain, desire to eat and amount desired 
to eat were assessed by scales from 0 to 10. Questionnaire data and AUC of nausea, bloating 
and pain scales were compared by Mann-Whitney test and are presented as median (inter-
quartile range). Gastric volume and contraction data were compared by linear mixed effect 
modelling and are presented as estimateSE. For correlation of perception ratings and MRI 
volume data, ordinal logistic regression was used and data are presented as log-odds ratio LOR 
[95% CI]. Correlations between perception ratings were derived using Spearman`s rank test.  
 
Results: 
Dyspepsia and gastroparesis symptom scores were higher in AN compared to HC: LDQ 5(1-12) 
vs 1(0-2); NDI 17(12-25) vs 10(0); SDS 2(0-4) vs 0(0); GCSI 1.7(1.3-2.4) vs 0.3(0-0.7) (all 
p<0.01). GCV emptying rates were higher for HC than AN (1.470.05 ml/min vs 1.350.03 
ml/min, p=0.02). For HC, gastric contraction frequency started at 3.00.1/min and showed a 
decrease of 0.3/min over 120 min (p<0.01). In comparison, AN contraction frequency was lower 
with 2.7/min (p<0.01) and showed no adaptation over time. Fullness started at lower SV (LOR 
15 [9 to 22]) and had a less steep increase (LOR -0.03 [-0.04 to -0.01]) in AN. Hunger was 
constantly rated lower in AN and in contrast to HC was not related to SV (AN: LOR 0.00 [-0.01 
to 0.01], HC: LOR -0.03 [-0.04 to -0.01]). Bloating, nausea and pain were perpetually rated 
higher in AN: 143(8-675) vs 0(0-23), 113(0-465) vs 0(0-11) and 75 (0-174) vs 0(0), all p<0.03. In 
addition, neither of these perception scales was related to any of the gastric volume data for 
both groups. 
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Conclusion: 
We non-invasively detected various gastric functions in AN patients using MRI and correlated 
findings to postprandial perception. Patients showed overall higher visceral perception, except 
for hunger. A relation to stomach volume (SV) was found for postprandial fullness in both 
groups, while hunger showed no relation to SV in AN confirming the abnormal attribution 
towards hunger feelings in AN patients. As expected, also dyspeptic and gastroparetic symptom 
scores were higher in AN. The detected delay in gastric emptying and reduction of contractile 
activity supports the use of prokinetic drugs in the treatment of anorexia nervosa. Furthermore 
our data confirms that rather the misidentification of interoceptive signals as morbid symptoms, 
than altered gastric afferent signals, explain severer postprandial complaints in patients with 
anorexia nervosa. 
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Introduction: 
The inflammatory response following trauma is highly complex and still inadequately under-
stood. Endogenous danger signals (alarmins) play a crucial role in the initiaion of the immune 
response. The novel cytokine interleukin-33 (IL-33) is known to act as an alarmin in various 
inflammatory conditions. Its soluble decoy receptor sST2 functions as an endogenous anta-
gonist of IL-33. In the present study, the role of IL-33 and sST2 in systemic inflammation was 
evaluated in patients with multiple injury. 
 
Methods: 
Plasma from patients with multiple injury (n=32; injury severity score ISS ≥ 17 points) was ana-
lyzed by ELISA for IL-33 and sST2 at different time points (day 0, d1, d2, d3, d5, d7, d10, d14, 
d21) after trauma. In addition, plasma samples from trauma patients were analyzed for IL-33 by 
western blot analysis in order to identify the isoforms of IL-33 that are released after trauma.  
 
Results: 
Levels of IL-33 were increased in 13 of 32 patients, peaking at d0. While high levels of IL-33 
(d0-d5) were associated with thoracic injury, there were no further correlations of IL-33 with the 
injury pattern. Western blot analysis revealed that full-length IL-33 (30kDa) is systemically 
released after trauma, but not other forms, such as caspase-cleaved IL-33. All patients showed 
elevated levels of sST2 with a sharp peak on d1. Increased sST2 levels on d2, d3 and d5 were 
associated with the development of sepsis. The sST2 concentrations on d2 correlated with the 
ISS. Patients with abdominal or thoracic trauma showed significantly elevated levels of sST2 
(d1, d2). In patients who underwent emergency splenectomy due to severe injury to the spleen, 
levels of sST2 were suppressed or even non-detectable during the later course (d5-d21) as 
compared to patients in whom the spleen was uninjured.  
 
Conclusion: 
The findings of the present study suggest that IL-33 and sST2 contribute to systemic inflamma-
tion after trauma. While the mechanisms of action and release of IL-33 are not entirely clear at 
present, sST2 represents a promising marker for the inflammatory response after trauma and 
identification of patients at risk for complications. 
 
 
 
 
 
 
 
 



229 

1876  
 
HJA. Van Hedel1, S. Keller2, C. Ammann1 

 
Pathological spastic co-contractions during walking: truly pathological or simply 
functional adaptations? 
 
Pediatric Rehab Research Group, Rehabilitation Center, University Children's Hospital Zurich, 
Affoltern am Albis1, SCI Research, Spinal Cord Injury Center, Balgrist University Hospital, 
Zurich2 

 
Introduction: 
Agonistic-antagonistic muscle co-contractions can be observed during walking in patients with 
neurological movement disorders. It is unclear whether such co-contractions are a direct 
consequence of impaired supraspinal control or part of a cascade of symptoms induced by the 
movement disorder. The aim of the study was to investigate whether pathological like muscle 
co-contractions could be induced in healthy subjects by restricting ankle and / or knee joint 
kinematics and imitating characteristic neurological walking patterns (e.g. a spastic diplegic 
crouch gait and a hemiplegic walking pattern).  
 
Methods: 
Leg muscle EMG patterns were recorded using surface electromyography (sEMG) of proxima 
(Rectus and Biceps Femoris) and distal (Tibialis Anterior and Gastrocnemius Medialis) muscles 
in 10 young adults. For each muscle, periods within the gait cycle where the muscles were "on" 
and "off" were determined. The percentages in which both agonist and antagonist were activa-
ted were calculated and compared to normal walking, as well as the activation patterns of 
adolescent patients with crouch gait (n = 7) or a hemiplegic walking pattern (n = 7). 
 
Results: 
A preliminary analysis shows that in heatly subjects a prolonged co-contraction in proximal leg 
muscles was found during tip toe walking, walking with bended knees and imitating a crouch 
gait and a hemiplegic walking pattern, compared to the normal walking condition. Distal leg 
muscles showed prolonged co-contraction when subjects imitated a spastic diplegic wal-
king pattern. Muscle activation patterns recorded in healthy healthy young adults imitating 
spastic diplegic and hemiplegic walking gait resembled those of adolescent patients.  
 
Conclusion: 
Although the study design does not allow us to reject the assumption that leg muscle co-
contractions during walking in patients with neurological movement disorders are a direct result 
of disturned supraspinal input, our preliminary analysis indicates that it might also be a physiolo-
gical adaptation, perhaps to the changed joint kinematics. 
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Introduction: 
The first line of defense of innate immunity comprises the complement system and neutrophils 
(PMN), both of which play a crucial role in the pathogenesis of sepsis. Uncontrolled activation of 
the complement system during sepsis results in excessive generation of the anaphylatoxin C5a, 
leading to an ensuing dysfunction of innate immune defenses. Increased C5a plasma levels and 
decreased binding of C5a to its receptor, C5aR, on PMN during sepsis are associated with a 
poor outcome. In the present study, the “fate” of C5aR during sepsis was investigated in vitro 
and in vivo.  
 
Methods: 
Experimental sepsis was induced by cecal ligation and punture (CLP) in rodents. In addition, 
isolated PMN or macrophages were incubated with C5a and/or lipopolysaccharides (LPS) in 
vitro. Soluble C5aR was detected in serum, supernatant fluids, or cell lysates, respectively, 
using flow cytometry, western blotting and ELISA techniques. 
 
Results: 
In experimental sepsis in rodents, increased levels of circulating C5aR were found in serum as 
a function of time, peaking between 12 and 24 hours after sepsis induction. The soluble recep-
tors were released as membrane vesicles predominantly from PMN, as indicated by co-expres-
sion with CD66e, a specific marker for PMN-derived membrane vesicles. When isolated human 
PMN were incubated with recombinant C5a in vitro, C5aR, but not the second C5a receptor, 
C5L2, was released into supernatant fluids. Likewise, peritoneal PMN, but not macrophages, 
from wildtype (WT) mice released C5aR when exposed to C5a or LPS in vitro. In the absence of 
C5L2, in vitro incubation of peritoneal PMN with C5a and/or LPS resulted in increased levels of 
C5aR in supernatants as compared to PMN from WT mice. In accord, in C5L2 knockout mice 
the signal for C5aR in serum was more intense during sepsis than in septic WT mice. 
 
Conclusion: 
These findings indicate that C5aR-containing membrane vesicles are secreted from PMN during 
sepsis, which might represent a mechanism for the internal clearance of excessively generated 
C5a. Therefore, detection of soluble C5aR as a bedside test might be used as a prognostic 
marker for sepsis and systemic inflammation. 
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Introduction: 
High-density lipoprotein (HDL) has been suggested to exert potential anti-atherogenic effects 
and HDL-targeted therapies are therefore intensely studied as a potential novel treatment of 
coronary disease (CAD).  However, a growing body of evidence suggests that vascular effects 
of HDL can be highly heterogenous. The aim of the present study was therefore to characterize 
changes in HDL protein composition and post-translational modifications of the HDL-associated 
protein paraxoxonase (PON-1) in patients with CAD that are relevant for altered endothelial 
effects of the lipoprotein. 
 
Methods: 
HDL from patients with CAD (HDL-CAD, n=40) and healthy subjects (HDL-HS, n=20) was isola-
ted by sequential ultracentrifugation. HDL protein cargo was analyzed with LC-ESI-MS/MS. 
Endothelial apoptosis was assessed with flow cytometry using Annexin V staining and caspase-
3 activity measurement.   
 
Results: 
Tandem mass spectrometric analysis revealed a different protein composition in patients with 
CAD as compared to healthy subjects.  In vitro (Annexin V staining and caspase-3 activity) and 
in vivo (HDL infusion in apoE-/- mice) analysis demonstrated that HDL-HS markedly attenuated 
endothelial cell apoptosis. In contrast, HDL-CAD did not protect endothelial cells from apopto-
sis.  The reduced clusterin content of HDL-CAD, as compared to HDL-HS, resulted in an 
impaired endothelial Akt phosphorylation and downstream expression of the anti-apoptotic 
protein Bcl-xL in response to HDL. Moreover, reconstitution of HDL with clusterin formed 
particles that exerted potent endothelial anti-apoptotic effects.  In contrast, apolipoprotein CIII 
(apoCIII) levels were increased in HDL-CAD, and a blocking antibody against apoCIII resulted in 
a partially improved anti-apoptotic capacity of HDL-CAD. Increased HDL-apoCIII content promo-
ted the activation of the p38 MAPK pathway and a downstream activation of pro-apoptotic 
protein Bid.  
 
Conclusion: 
Remodeling of the HDL proteome in patients with CAD leads to a loss of the endothelial anti-
apoptotic capacity of HDL in these patients.  The present study provides novel evidence that 
alterations in HDL-associated clusterin and apoCIII content underlie, at least in part, the 
impaired endothelial anti-apoptotic effects of HDL in patients with CAD, that may contribute to 
the pathophysiology of coronary disease. 
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Introduction: 
Atherosclerosis is an ongoing, progressive accumulation of lipids in the arterial intima leading to 
plaque formation. Epidemiological studies show an inverse association of high density lipo-
protein (HDL) cholesterol with atherosclerotic vascular events. HDL and its main apolipoprotein 
A-I (ApoA-I) have multiple anti-atherogenic functions: Some of these take place in the vessel 
wall. To get access to the intima and the lipid-laden macrophages, HDL has to pass the endo-
thelial barrier. Previously, we showed that ApoA-I transcytosis is modulated by ATP binding 
cassette transporter (ABC) A1, and HDL transcytosis is modulated by ABCG1 and scavenger 
receptor B I (SR-BI).  
 
To elucidate the itinerary of ApoA-I and HDL through endothelial cells (ECs), we investigated 
localisation and distribution of fluorescently labelled ApoA-I and HDL. ApoA-I and HDL can be 
detected inside the cells after 5 min incubation. After 10 min, ApoA-I and HDL co-localises 
perfectly indicating the same route of trafficking.   Further experiments show that HDL is not 
targeted to lysosomes nor the Golgi or the endoplasmatic reticulum. However they co-localise 
with the early endosome marker Rab5 and endosome to trans-golgi network marker Rab9 to 
some extent, but not at all with the recycling endosome marker Rab11a. Pharmacological 
inhibition of known trafficking routes show the involvement of Phosphatidylinositol Kinases and 
Dynamin as well as the cytoskeleton in the uptake and trafficking of HDL. Pulse-chase experi-
ments show a change in distribution and stepwise progressing of HDL through distinct vesicular 
compartments. Routes and receptors by which HDL is taken up by the ECs are currently under 
investigation using iRNA technology. Live microscopy and electron microscopy experiments as 
well as biochemical data will help us to understand the itinerary of HDL through aortic ECs. This 
gives new detailed insight on the involvement of the endothelium in the reverse cholesterol 
transport and interaction with HDL.  
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Introduction: 
Human adipose-derived stem cells (hASC) are routinely isolated from the stromal vascular 
fraction (SVF) of homogenized fat tissue. They have been found to be a suitable and an easily 
accessible source for adipose-derived mesenchymal stem cell (MSC) isolation. In the past 
years the use of MSC in tissue engineering has gained of importance and has opened new 
possibilities for the reconstruction of large bone defects. An important hurdle for the successful 
application of MSC in bone regeneration is to obtain an appropriate vascularisation of the 
tissue. Endothelial cells (EC) are involved in the processes of angiogenesis and vasculo-
genesis..The capability of MSC to contribute to the formation of endothelial cells during bone 
regeneration is not yet completely clarified. 
The main goals of this study were (I) to evaluate and to characterize the capacity of adipose-
derived stem cells to differentiate into EC. (II) to identify characteristic EC markers for the identi-
fication of hASC derived EC.   
 
Methods: 
31 hASC were harvested from subcutaneous fat tissues samples. hASC were characterized by 
FACS and immunohistochemistry. 22 hASC to EC differentiation experiments were performed 
and hASC were cultured in endothelial cells differentiation medium for up to 4 weeks. We 
analyzed the differentiation potential and messenger RNA expression of selected genes. We 
further monitored vasculogenesis and expression changes of endothelial markers during the 
differentiation process.  
 
Results: 
The obtained EC showed cobblestone morphology and expressed EC markers including CD31, 
von Willebrand factor, CD146, CD54. Flowcytometry. FACS result showed that the MFI increa-
sed with CD31, CD105 and CD146 and the obtained cells were positive for the endothelial 
markers CD31, CD54 and CD146. in vitro by using Matrigel indicated that the cells formed 
tubes and capillary-like structures, an indication that vasculogenesis is occurring under these 
culture conditions. We examined the expression of EC-specific genes by semi-quantitative PCR 
analysis after 3-4 weeks of induction. PCR showed Collagen type I, Collagen type V expression 
and up-regulation of other typical EC markers, such as vWF, PECAM-1 VEGFR-1/Flt-1, and VE-
cadherin, differentiation experiments.  
 
Conclusion: 
In conclusion, our experiments demonstrate that hASC have endothelial cells differentiation 
ability and that CD31 and von Willebrand factor represent good markers for monitoring the 
hASC to EC conversion.  
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Introduction: 
The aim of the present prospective study was to evaluate the long-term outcome of implants 
placed simultaneously with guided bone regeneration (GBR) using resorbable and non-resor-
bable membranes.  
 
Methods: 
The original study population consisted of 72 patients receiving a total of 265 implants. In all 
GBR treated sites, demineralized bovine bone mineral (DBBM) was used in combination either 
with a collagen (CM) or an e-PTFE membrane. A total of 112 implants were treated with CM, 41 
implants were treated with e-PTFE membranes, and 112 implants did not require GBR proce-
dures serving as control. Clinical and radiographic analyses were performed after a period of 12 
to 14 years.  
 
Results: 
The median follow up time was 12.5 years (range 12 to 14 years). A total of 58 patients partici-
pated in the present investigation, corresponding to 80.5% of the original study population. The 
cumulative implant survival rate at the follow up examination was 93.2%. For the control group 
the cumulative survival rate was 94.6%, for the CM 91.9%, and for the e-PTFE it was 92.6%. 
Differences among the groups were not statistically significant. The radiographically determined 
marginal bone level (MBL) amounted to: CM 2.36 mm (SD), e-PTFE 2.4 mm (SD), control 
2.53mm (SD). There is no evidence (p < 0.2) that the slope of bone level over time is different 
for the three treatment groups.  
 
Conclusion: 
It is concluded that implants placed simultaneously with GBR procedures using resorbable or 
non-resorbable membranes reveal a high survival rate ranging from 91.9-92.6%, therefore it is 
considered to be a safe and predictable therapy.  
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Introduction: 
In solid organ xenotransplantation the first interactions between the recipient immune system 
and the graft occur at the endothelium. Reactive oxygen species activate the endothelium, 
leading to modulation of endothelial phenotype and permeability. This process may be inhibited 
by free radical scavengers, such as the low toxic nitrone S-PBN (2-sulfophenyl-N-tertbutyl-
nitrone). We previously showed that S-PBN significantly prolongs 15-deoxyspergualin-induced 
survival of mouse heart xenografts in rats. To study the mechanism by which S-PBN interferes 
with the early recipient immune responses to a graft, we established an in vitro model to study 
the influence of S-PBN on human peripheral blood mononuclear cell (PBMC) activation and 
adhesion on porcine endothelial cells (pEC). 
 
Methods: 
Human PBMC or pEC derived from Gal-alpha1,3Gal-KO minipigs were preincubated with S-
PBN and cocultered in adhesion assays under shear stress for 20 min. Adhesion of T , B, and 
NK cells and monocytes was quantified by cell counting and staining for cell-lineage markers of 
adherent PBMC by flow cytometry. Cells were anlyzed for the expression of adhesion and acti-
vation markers after S-PBN preincubation and after the adhesion assay. Influence of S-PBN on 
chemotactic activity in PBMC induced by pEC-derived soluble factors was analyzed in chemo-
taxis assays. Toxic effects of S-PBN on pEC and PBMC was analyzed by ECIS, microscopy, 
and propidium iodide staining. 
 
Results: 
Preincubation of human PBMC, but not pEC, with S-PBN decreased the PBMC adhesion in a 
dose-response dependent manner. Significant reduction of monocyte and T-cell adhesion was 
induced by 0.2 mM S-PBN or more and of NK and B cells at 1 mM S-PBN or more. The most 
pronounced inhibition of adhesion was detected in the monocyte population, reaching 30%, 
44%, and 60% with 0.2, 1, and 5 mM S-PBN, respectively. S-PBN treatment induced a signi-
ficant downregulation of the adhesion receptor L-selectin (CD62L) on PBMC but had no signifi-
cant effect on the adhesion receptor expression on pEC. Further, induction of chemotactic 
activity in PBMC by pEC-derived soluble factors was reduced by S-PBN. No toxic effect of S-
PBN on PBMC or pEC was detected at concentrations up to 25 mM, whereas 125 mM S-PBN 
was toxic for pEC. 
 
Conclusion: 
Non-toxic doses of S-PBN significantly reduce the adhesion of human PBMC on pEC, with the 
most pronounced effect on the monocyte subpopulation. The reduction may in part be due to a 
decreased adhesion receptor expression and inhibition of activation in PBMC. Thus, S-PBN 
may inhibit xenograft infiltration by attenuating human leukocyte interactions with the porcine 
endothelium. 
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Introduction: 
Breast cancer is the most frequent neoplasm in females as it affects 1:10 women. In popula-
tions of early breast cancer subsequent brain metastases develop in 5%, while in metastatic 
breast cancer (mBC), the incidence of CNS-metastases reaches 10-16% [Ann Oncol 2006; 
17:935]. The incidence is particularly high (around 50%) in patients (pts) with HER2-positive 
mBC [Ann Oncol 2008; 19:1837]. Similarly, the incidence of CNS-metastases is high in pts 
treated with taxanes (paclitaxel or docetaxel) for mBC. Therefore, we aimed to investigate the 
role of taxanes in CNS metastases in a murine breast cancer model using the MDA-MB-231BR 
cell line which has a tropism to metastasize into the CNS upon intracardiac injection [J Natl Ca 
Inst 2008;100:1092].  
 
Methods: 
Groups of Balb/c nude mice were injected intravenously with docetaxel at a dose of 10mg/kg 
every 2 weeks for 5 injections (long tax, N=17) or with a single similar injection (short tax, N=16) 
or no injection (control, N=14). Two weeks later MDA-MB-231 BR tumor cells (250’000 cells in 
0.1mL PBS) were injected into the left ventricle. Four weeks later, animals were sacrificed for 
collection of organs and analysis by histology.  
 
Results: 
The main finding was that metastatic foci were significantly increased in long-tax mice (median 
number of foci 52, range 0-76) compared to control mice (median number of foci 20, range 0-
52). In short-tax animals an intermediate incidence of foci was found (median 30, range 0-79), 
Histologically we observed a mainly perivascular intraparenchymal infiltration pattern while 
superficial metastases or a spread to the cerebrospinal fluid was only rarely seen. We therefore 
assessed changes of the blood-brain barrier (BBB) by ultrastructural approaches. However, we 
have not found differences in the BBB configuration after taxane treatment. 
 
Conclusion: 
In summary, our results provide evidence that taxane treatment might facilitate spread of breast 
cancer cells into the CNS, however underlying mechanisms remain to be determined.  
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Introduction: 
The clinical goal of immunotherapy has traditionally been to provide either active or passive 
immunity against the malignant process. The Cancer-Testis (CT) antigen NY-ESO-1 has been 
charactarized as an interesting tumorspecific target: it is expressed in a variety of cancers but 
not in normal adult tissue except for the reproductive tract and it is very immunogenic as spon-
taneous humoral and CD8+ T-cell responses can be detected in some patients with advanced 
NY-ESO-1 expressing tumors. Effective cancer immunotherapy depends on the presence of a 
sufficiently large number of CD8+ lymphocytes with anti-tumor specificity and appropriate 
homing and effector functions, enabling recognition and destruction of cancer cells. Transfer of 
ex vivo generated CD8+ T-cells with chimeric receptors (T-bodies) specific for cancer antigens 
is an alternative approach. 
 
Methods: 
In our study, we used Chimeric Antigen Receptor derived from antibody directed to NY-ESO-
1157-165 peptide presented in the HLA-A2 complex (TCR like antibody). We expressed low 
(715nM) and high affinity (2nM) chimeric antigen receptors on human CD8+ T-cells via retroviral 
mediated gene transfer. These receptors are composed of single chain variable fragments of 
low and high affinities binding to the NY-ESO-1157-165 peptide presented in the HLA-A2 complex 
fused to an intracellular signalling domain of CD28 and CD3 zeta.  
 
Results: 
Our results show differences in cytotoxicity and IFN-gamma production in response to NY-ESO-
1 expressing tumor cells with respect to their affinity ex vivo. Therapeutic effects of these T-
bodies are currently being analyzed in a xenograft mouse model. 
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Introduction: 
The aim of the present study was to compare the magnitude and location of artifacts generated 
by dental implants of different composition and diameter on cone-beam computed tomography 
(CBCT) images. 
 
Methods: 
Four groups of implants were evaluated: commercially pure titanium (Ti) cylindrical 3.3 mm 
(Ti3.3) and 4.1 mm (Ti4.1) diameter implants, titanium-zirconium alloy cylindrical 3.3 mm 
diameter implants (TiZr3.3) and zirconia conical 4.5-3.5 mm diameter implants (ZrO24.5-3.5) 
Five implants of each group were inserted in plaster reproductions of a human mandible. All 
scans were performed using the same CBCT device. Gray values (GV) were recorded for 8 
circumferential positions at 0.5 mm, 1 mm and 2 mm distance from the implant surface. The 
same measurements were performed at corresponding volumes of interest (VOI) in control 
plaster mandibles without implants. Each circumferential position and distance from the implant 
perimeter was evaluated separately. Percentage GV differences between VOI in test and 
control groups were calculated and compared. A one-way ANOVA test was applied to detect 
possible differences between groups. To determine differences among individual groups, post-
hoc tests (Sheffé, Games-Howell) were applied. Statistical significance was set at p < 0.05. 
 
Results: 
The circumferential distribution pattern of the artifact was present in every group; the GV 
intensity, however, differed between the groups. ZrO2 implants caused the greatest GV 
changes (range: 268.6 to -155.7), followed by TiZr implants (range: 86.6 to -54.6) and by Ti 
(range: 4.1 mm diameter: 98.1 to -45.5 / 3.3 mm diameter: 84.5 to -11.4). Increased GV levels 
were observed on the buccal, mesio-buccal, lingual and disto-lingual positions, while reduced 
GV levels were detected on the mesial and distal. With increasing distances from the implant 
body, GV approximated to those of the control models. Nevertheless, for ZrO2 implants, GV 
were far from normal at the 2 mm distance measurement (range: 139.1 to -127.1).  
 
Conclusion: 
Implant composition significantly influences the intensity of the artifacts generated in CBCT 
image reconstructions. 
 
 
 
 
 



239 

1887  
 
F. Barchiesi Bozzolo1, L. Rigassi1, M. Rosselli1, B. Imthurn1 
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Introduction: 
2-Methoxyestradiol (2-ME) is an endogenous metabolite of estradiol that protects against 
atherosclerosis and intimal thickening following vascular injury. However, the molecular mecha-
nisms for its anti-vasoocclusive actions are largely unknown.  
Smooth muscle cells (SMCs) proliferation is one of the main events leading to the intimal 
thickening. 
 
Methods: 
- Cell proliferation assays: cell counts and FACS analysis 
- Western Blotting  
- Microarray 
 
Results: 
Using cell proliferation assays (cell counts and FACS analysis) and Western Blotting in human 
aortic smooth muscle cells (HASMCs), we first demonstrated that 2-ME inhibits the proliferation 
of SMCs by inducing a double blockade of the cell cycle in G0/G1- and G2/M-phase. Additionally, 
microarray analysis showed that 2-ME inhibits the Rho pathway. We confirmed these obser-
vations at the protein level, showing that 2-ME inhibits the phosphorylation of rMLC and MYPT, 
which are target proteins of the Rho pathway, reduced ROCK expression and RhoA trans-
location to the membrane. Furthermore, we demonstrated that the specific inhibition of ROCK is 
sufficient to arrest SMC growth in G2/M phase of the cell cycle, by preventing cytokinesis.   
 
Conclusion: 
Our findings provide evidence that 2-ME may exert its cardioprotective effecs, at least in part, 
via downregulation of the Rho pathway, thereby hindering cell division and inhibiting cell 
proliferation of SMCs.  
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Introduction: 
Mechanisms to control autoimmunity are of immense importance for the successful functioning 
of the immune system. TGF-beta is a potent regulatory cytokine with diverse effects on hemato-
poietic cells, and its involvement in controlling autoimmunity has already been shown in several 
models.  
In the T cell-mediated experimental autoimmune encephalomyelitis (EAE), a model for multiple 
sclerosis, it has been shown that the expression level of TGF-beta is increased during the 
remission phase. Treatment of mice with TGF-beta1 ameliorates EAE, whereas administration 
of anti-TGF-beta antibodies leads to exacerbation of EAE.  
Besides T cells, dendritic cells (DC) and macrophages (Mph) are also important effector cells in 
EAE. Whether TGF-β is also essential in the control of EAE, not only by acting on T cells but 
also by regulating the function of the innate immunity, remains to be established. 
 
Methods: 
In order to dissect the role of TGF-β in the innate immune system and in autoimmunity, we use 
conditional knockout mice with the specific deletion of the TGFβRII gene in activated phago-
cytosing myeloid cells (phag-TGFbRII-/-). We immunize those mice with MOG35-55peptide in 
order to induce EAE. EAE is characterized by multiple inflammatory lesions in the CNS and 
neuronal demyelination which leads to different degrees of disease severity. Normally, after 
reaching the peak of the disease, mice enter the remission phase in which symptoms 
ameliorate.  
 
Results: 
Our study shows that MOG-immunized phag-TGFbRII-/-mice develop strong EAE and are not 
able to remit from the disease. Histological analysis of these mice revealed significantly stronger 
demyelination and accumulation of myeloid cells, which we defined as CD11b+F4/80+ inflam-
matory dendritic cells (infDCs). Upon extensive screen for the differential expression of cyto-
kines, chemokines and their receptors in the CNS of the diseased animals, we found no signi-
ficant difference. Interestingly, we observed the up-regulated expression of Nox-2 gene which 
encodes for the subunit of NADPH oxidase, responsible for the reactive oxygen species (ROS) 
production. Nox-2 was significantly higher expressed by accumulated infDCs.  
 
Conclusion: 
These data suggest that TGF-β signalling in myeloid cells has a crucial regulatory role in the 
amelioration phase of the EAE and in protection from myeloid damage. Increased expression of 
Nox-2 in the CNS of the phag-TGFbRII-/- animals, implies that TGFb may exert its regulatory 
function via regulation of ROS production.  
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Introduction: 
Microglial cells are still largely underinvestigated. This is due to the fact that (primarily activated) 
microglia are almost indistinguishable from central nervous system (CNS) infiltrating macro-
phages. Microglia were reported to be derived from early yolk sac macrophages. However, it is 
still under debate whether microglia might derive also from bone marrow (BM) precursors during 
the first few days after birth or even later in adulthood. 
 
Methods: 
Using a number of approaches, we attempt to identify microglia and their origin at different 
phases during ontogeny. BM chimeras generated right after birth allow replacing endogenous 
microglia by labelled donor derived ones. As adult irradiation chimeras seem to contain high 
numbers of donor derived microglia, particularly under inflammatory conditions, we are deve-
loping a chemotherapy based BM chimera protocol that seems to have less side effects than 
irradiation. Furthermore we are investigating a genetic model (HSC-SCL-Cre-ERT;eYFP-STOP-
fl) allowing the tamoxifen (TAM) inducible tracking of hematopoietic stem cell (HSC) derived 
progeny to assess whether under particular conditions microglia can be replenished from the 
BM. 
 
Results: 
The data from newborn chimeras show that upto 20 fold more donor derived microglia can be 
obtained compared to adult BM chimeras, indicating that during the first couple of days after 
birth the BM can give raise to microglia. The chemotherapy protocol for generation of BM 
chimeras proves to be non-toxic and induces lower levels of chemokines in the brain than whole 
body irradiation. The HSC-SCL-Cre-ERT; eYFP-STOP-fl mice show efficient recombination in 
early HSCs but not in descendents within or outside the BM. 
 
Conclusion: 
1. The newborn chimeras prove that microglia replenishment is ongoing after birth. 2. Chemo-
therapy chimeras might be a valid replacement of classical irradiation chimeras because they 
show fewer treatment side effects. Functional analyses of chemotherapy chimeras in CNS 
inflammation are ongoing. 3. The inducible tracking of HSC is very efficient but does not project 
to the same extent to the descendents of the HSCs. We are currently evaluating different HSC 
mobilisation protocols to foster this process. 
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Introduction: 
A majority of renal cell cancer (RCC) is characterized by loss of the tumor-suppressive function 
of the von-Hippel Lindau (VHL) protein. However, it appears that this is not sufficient to explain 
the tumor biology of RCC. In search of VHL-independent abberrations in RCC, we investigate 
the role of RNA read-throughs in kidney cancer. RNA read-throughs are chimeric transcripts 
originating from two adjacent genes located in the same orientation on the same chromosome. 
Little is known about their expression pattern or biological function in normal and cancer cells.  
 
Methods: 
Using paired-end whole transcriptome sequencing (RNA-Seq) and a specifically designed 
computational software, we nominated several hundreds of read-through events in 7 RCC 
tissue samples. In several instances, we identified various isoforms of a given read-through 
event. The most obvious splicing pattern is the exclusion of terminal exons from the upstream 
parent gene and initial exons from the downstream parent gene.  
 
Results: 
To date, we selected the top 11 read-throughs and found that most are broadly expressed in 
both RCC and matched adjacent benign kidney tissue. Two read-throughs are differentially 
expressed in cancer tissue; BC039389-GATM has elevated levels in cancer and KLK4-KRSP1 
is expressed in only about 15% (15/97) of RCC.  
 
Conclusion: 
We are going to extend our investigations on additional tumor entities and will address the 
question if read-through RNAs represent an additional protein-coding dimension of the genome 
or if they exhibit regulatory functions. 
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Introduction: 
The HER2 amplicon on chromosome 17q is variable in size and occasionally includes 
Topoisomerase 2A (TOP2A) at 17q21-22. It has been suggested that TOP2 co-amplification, 
not HER2 amplification on chromosome 17q11.2-12, is a useful predictive marker of response 
to anthracycline-based chemotherapy in breast cancer patients. Given the significant toxicities 
of anthracyclines, the detection methods of TOP2A gene amplifications have to be standar-
dized. We determined TOP2A gene alterations using two different fluorescence in situ hybri-
dization (FISH) DNA probes.  
 
Methods: 
HER2 amplifications were identified with the PathVysion™ probe. TOP2A status of 42 HER2 
amplified breast cancers was tested by FISH with PathVysion™ covering 160kb and DAKO 
pharm DX™ covering 228 kb of the TOP2A amplicon. TOP2A protein expression was tested by 
immunohistochemistry. Multiplex-ligation dependent probe amplification (MLPA) was performed 
retrospectively in cases showing discrepancies. 
 
Results: 
TOP2A was amplified in 15 of 42 cases (35%) with DAKO pharm DX™ and in 11 of 42 cases 
(26%) with PathVysion™. In all 4 discrepant cases, MLPA showed no TOP2A amplification, but 
instead amplification of an upstream region including HER2. TOP2A was deleted in the same 7 
of 42 carcinomas (17%) with both probes. TOP2A protein expression was detected in all 42 
tumours (100%) with high intratumoral heterogeneity.  
 
Conclusion: 
TOP2A amplification rate depends on the length of the hybridized probes for the TOP2A locus. 
Because TOP2A, not HER2, is a target of anthracyclines, non-overlapping DNA probes should 
be used to evaluate any associations between such alterations and response to anthracycline-
based chemotherapy.  
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Introduction: 
The L1-cell adhesion molecule (L1CAM) is potentially involved in epithelial-mesenchymal 
transition (EMT) which is important for non-small cell lung cancer (NSCLC) prognosis. The 
relevance of L1CAM for NSCLC is unclear. We investigated the protein expression of L1CAM in 
a cohort of NSCLC patients and correlated L1CAM expression with clinico-pathological para-
meters including survival and markers of epithelial-mesenchymal transition.  
 
Methods: 
Tumors of 468 patients with surgically resected NSCLC were analyzed for expression of 
L1CAM, E-cadherin, beta-catenin, slug, and vimentin by semi-quantitative immunohisto-
chemistry. Lung cancer cell lines were evaluated on mRNA and protein level for expression of 
EMT related markers after stimulation with TGF-beta1. Matrigel invasion after TGF-beta1 
stimulation and after L1CAM knockdown by siRNA was tested.  
 
Results: 
L1CAM protein expression was found in 25% of squamous cell carcinomas and 24% of adeno-
carcinomas and correlated with blood vessel invasion and metastasis (p<0.05). L1CAM was an 
independent predictor of survival in a multivariate analysis including pT, pN, and pM category, 
and tumor differentiation grade. L1CAM expression positively correlated with vimentin, beta-
catenin, and slug, but inversely with E-cadherin (all p-values <0.05). E-cadherin expression was 
higher in the tumor center, whereas L1CAM and vimentin were highly expressed at the tumor-
stroma interface. In L1CAM-negative A549 cells the L1CAM expression was upregulated and 
matrigel invasion was increased after stimulation with TGF-beta1. In L1CAM-positive SK-LU-1 
and SK-LC-LL cells the invasion was decreased after L1CAM siRNA knockdown. 
 
Conclusion: 
L1CAM is a novel prognostic marker for NSCLCs that is upregulated by EMT induction and 
appears to be instrumental for enhanced cell invasion. 
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Introduction: 
In colorectal carcinoma, KRAS mutations have emerged as a major predictor of resistance to 
anti-EGFR antibody treatment. Although the role of BRAF mutations, in predicting the response 
to anti-EGFR drugs still remains controversial, patients with a mutated BRAF gene exhibit a 
significant shorter survival than patients without a mutation. 
 
Aim: 
In this project we aimed to establish a high-troughput ultra-deep sequencing platform to cope 
with the increased demand for sequence information at medical institutions. With this platform 
we intend to unravel low frequency mutations below the detection limit of Sanger sequencing 
and to elucidate throughput power for diagnostics. 
 
Methods: 
A cohort of 120 patients, diagnosed with colorectal carcinoma, was established. The cohort 
consisted of 45 patients with KRAS mutations in exons 2 or 3 and 75 patients without a KRAS 
mutation. This was assessed by Sanger sequencing. The 75 patients with a wild-type KRAS 
gene were further analysed for BRAF mutations in exon 15 by Sanger sequencing.  
 
Results: 
Fifty ng of genomic DNA isolated from FFPE tissue blocks were found to give reproducible 
results as input material of the PCR to generate amplicons used for deep-sequencing. The 
target amplicons, previously assessed by Sanger sequencing, were KRAS exons 2 and 3 and 
BRAF exon 15. The exons 5 to 8 of the p53 gene were also analysed due to high mutation rates 
in colorectal carcinoma. The amplicons of each patient were labelled with multiplex identifiers 
(MIDs), and these were shown to be highly specific in the data analysis after deep-sequencing. 
Seven amplicons of 9 patients were pooled in one single 454 Junior Sequencing run. On ave-
rage, each amplicon was covered 1000-fold which allowed us to identify mutations at a 4% 
frequency. Integrated computational down-stream analyses enabled us to speed up the detec-
tion and classification of mutations. Results from the first 17 patients yielded 14 mutations loca-
ted in the p53 gene and 1 in the BRAF gene. The BRAF mutation was identified as the well 
known activating mutation V600E. We also included a patient with a known KRAS mutation as 
control which was successfully verified by deep-sequencing. 
 
Conclusion: 
This newly established method allowed us to analyse 7 amplicons of 9 patients (63 amplicons in 
total) in one deep-sequencing run within 1 week. The capacity limit of a Junior 454 is 4 runs per 
week which would allow us to analyse the mutation status for the KRAS, BRAF, and p53 genes 
of 36 patients with colorectal carcinoma. 
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Introduction: 
The majority of prostate cancer harbors recurrent gene fusions involving ETS transcription 
factors, most commonly ERG. In these fusions, SLC45A3 is the second most common 5' fusion 
partner after TMPRSS2. The aim of our study was to quantify the protein expression of ERG 
and these two best characterized 5' fusion partners, TMPRSS2 and SLC45A3 in a large prosta-
tectomy cohort to assess for diagnostic or prognostic utility. 
 
Methods: 
640 prostate cancer cases in tissue microarray format were immunohistochemically analyzed 
for ERG, TMPRSS2 and SLC45A3 protein. Resultant data was correlated to the respective 
gene rearrangement status and clinico-pathological parameters including PSA follow up times. 
 
Results: 
ERG showed no expression in benign prostate glands. In cancer tissue, ERG protein expres-
sion showed a high rate of concordance with an underlying ERG rearrangement (91.5%). 
SLC45A3 showed a weaker expression in cancer as compared to benign tissue, which was 
pronounced in cases with SLC45A3-ERG fusion. Importantly, SLC45A3 down regulation was 
significantly associated with shorter PSA free survival times. In contrast, TMPRSS2 was neither 
differentially expressed nor did it show a correlation between protein expression and rearrange-
ment status. 
 
Conclusion: 
This study provides first evidence the expression of SLC45A3 protein is down regulated through 
SLC45A3-ERG fusion in prostate cancer. Moreover, these cases may represent a distinct mole-
cular subclass of ERG rearranged prostate cancer with distinct clinical features. This study also 
confirms that ERG protein expression is predominantly found in prostate carcinomas with ERG 
gene rearrangement and does not occur in benign glands.  
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Introduction: 
About 70% of Clear Cell Renal Cell Carcinoma (ccRCC) are characterized by mutation of the 
von Hippel-Lindau gene (VHL). It was shown that transcription factor nuclear factor-kappa B 
(NF-κB) upregulation is correlated with a loss of functional pVHL. Previous data also suggests 
that NF-κB is responsible for renal cancer chemo- and radiotherapy resistance, which makes it 
an interesting target for kindey cancer therapy. The IκB-kinase (IKK)-subunit NF-κB essential 
modulator (NEMO), a member of the NF-κB pathway, seems to play an important role in cancer 
development independently of NF-κB. Recently, it was demonstrated that NF-κB is a critical 
transcriptional regulator of HIF1α under hypoxic conditions and that HIF1α responds differently 
to different NF-κB family members. The goal of this analysis was to characterize NEMO in 
ccRCC. Our data revealed that NEMO is an upstream activator of HIF1α as well as HIF2α on 
protein level in both normoxic and hypoxic conditions and that this interaction seems to be 
independent of pVHL presence. At the same time there was no influence of NEMO on pVHL 
expression. We could confirm the direct binding of NEMO to HIFα by co-immunoprecipitation 
experiments. We were able to partially validate these findings by using RCC tissue microarray 
where we correlated NEMO expression with HIFα activation and pVHL expression. 
 
This study, showing a direct connection between NEMO and HIFα in renal cancer, gave 
evidence that the NF-κB athway is indeed a promising target for kidney cancer therapy. 
Elucidating the exact mechanism will allow to find a “hit point” as well as predict a possible 
outcome. Our data also suggests a novel mechanism of HIFα activation in renal cancer. 
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Introduction: 
Malignant pleural mesothelioma (MPM)), is a highly aggressive tumour with poor prognosis and 
limited response totherapy. MPM is characterised by complex chromosomal aberrations, inclu-
ding chromosome 10 losses. The tumour suppressor gene phosphataseand tensin homologue 
deleted from chromosome 10 (PTEN) located on chromosome 10q23 plays an important role in 
different cancer. 
 
Methods: 
In this study, we explored the prognostic significance of PTEN in MPM by applying a tissue 
microarray-based approach. Expression levels were semi quantitativelyscored (negative, weak, 
moderate, strong) and expression was correlated to clinical parameter.  
 
Results:  
A historical TMA (test cohort) consisting of more than 300 mainly untreated MPM patients, dia-
gnosed between 1975 and 2004 were assessed for PTEN expression. Loss of PTEN was iden-
tiified as an independent prognostic factor in terms of a shorter overall survival for mesothe-
lioma patients.  In addition, nuclear and cytoplasmatic expression of PTENwill be assessed by 
two independent observers in a new TMA (validation set) consisting of 107 patients with MPM 
treated uniformly with induction chemotherapy followed by extrapleural pneumonectomy (work 
in progress).  
 
Conclusion: 
The findings from the present study indicate application of a tissue microarray approach provi-
des an ideal tool to evaluate potential biomarkers for MPM. The distinct role of PTEN as an 
independent prognosticator for mesothelioma patients’ survival is awaited to be confirmed in a 
validation set.  
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