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Preface

Dear Colleagues

The year 2016 was a very productive year with many highlights. Besides the numerous
publications from the Division of Surgical Research / Zentrum Chirurgie, there were
many Symposia integrating basic and clinical science to inform both specialists and
laypersons.

Our central services, histology and immunohistochemistry labs, small and large animal
labs and photography/graphics services provided a tremendous support without which
our Division could never build up the reputation, visibility and recognition by our peers.

Special thanks go to the former head of the Division of Surgical Research, Prof. Dr.
med. Gregor Ziind, who led the division since 2001. He was instrumental in building
modern laboratory infrastructure and state of the art animal operating facilities. We are
happy and proud to congratulate Prof. Ziind for his election as CEO of the hospital.

To ensure continuity of the Divisions’ profile, the Zentrum Chirurgie elected me as
head of the Division, supported by two new co-heads, Prof. Dr. med.vet. Margarete Ar-
ras and PD Dr. sc.nat. Paolo Cinelli. Our team faces a number of challenges, including
limited lab space in spite of expanding research groups, and the planned migration of
the central animal facility (BZL) in 2020 to Schlieren.

Last but not least, we would like to thank Ms Susanne Frehner for her dedication to our
Division and outstanding administrative support. We wish her an enjoyable retirement.

Our new team wishes a successful 2017!

Prof. Dr. Rolf Graf
Head Division of Surgical Research

Prof. Dr.
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Prof. Dr. med.
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2. Research and Development

Cardiovascular Surgery Research

8, )
PD Dr. med.
Evelyn Regar, PhD

Prof. Dr. med.
Francesco Maisano,
Director

Valvular heart-disease (VHD) and heart failure represent
a major cause of mortality around the globe. Both enti-
ties are interdependent. The therapy options for affected
patients with valvular heart disease are currently under-
going rapid changes and in addition to conventional, sur-
gical valve replacement representing the standard of care
since several decades, transcatheter techniques have en-
tered the clinical-routine representing an efficient alterna-
tive for the treatment of elderly high-risk patients. Given
sufficient long-term safety, it can be predicted that these
minimally-invasive techniques may have a major impact on
the treatment strategy of patients with VHD and will further
be expanded to a broader and younger patient population.

On this background, the research of the department of car-
diovascular surgery has a broad translational and multidis-
ciplinary approach covering the ground from cellular and
molecular biology to preclinical research to first in man and
large scale clinical studies. Conceputally, we develop novel
minimally invasive or transcatheter devices and treatment
strategies for patients with valve and heart failure. To that
end, our experimental research lines are as follows:

Novel Models for Heart Failure

Valve regurgitation is a pathological state where a unidi-
rectional heart valve has become insufficient in its function
and alous blood to leak back. In consequence, the down-
stream blood ejection volume decreases, while the regur-
gitant blood volume causes overload in the upstream heart
chamber. The upstream heart chamber undergoes morpho-
logical and cellular changes which can cause dysfunction
and heart failure. The left ventricle undergoes thinning of the
ventricular wall and remodeling of cardiac cellular structures
attributed to prolonged stress caused by volume overload.
These changes are believed to be irreversible and are in-
volved in several features of heart failure. However, the ex-
act mechanisms behind these adaptive phenomena of the
left ventricle are still poorly understood. On this background,
we develop and validate a novel murine animal model to
study morphological and cellular changes in subacute left

Cardiovascular Regenerative Medicine

Hybrid and Minimally Invasive Technologies

Cardiovascular Surgery
Research

Mechanical Circulatory Support

Vascular Surgery

ventricular volume overload and afterload mismatch. This model
allows to identify functional parameters and early biomarkers
specific to left ventricular volume overload and remodeling; to
investigate blood and tissue biomarkers known to be elevated in
chronic left ventricular remodeling at early stages of left ventric-
ular volume overload; to investigate early changes in myocardial
fiber architecture as well as myocardial metabolism by means of
Dynamic Nuclear Polarization and Diffusion Tension Imaging, to
study cellular, subcellular and metabolic characteristics of early
signaling and response.

Heart Valve Tissue Engineering

Despite this rapid technical progress, the currently available
prostheses for transcatheter-approaches are still bio-prosthetic
associated with the known disadvantages comprising progres-
sive calcification and degeneration. Furthermore, recent evi-
dence suggests even accelerated degeneration resulting from
structural-damage due to the crimping-procedures. Therefore,
so far, the clinical indication for transcatheter valves is limited
primarily to the elderly, high-risk patients. A heart-valve prosthe-
sis created by tissue-engineering technologies with regenera-
tion and repair capacities would overcome such limitations, and
may have particularly impact in the congenital setting. Recently
we developed a new clinically relevant off-the-shelf heart-valve
tissue-engineering (HVTE) concept by decellualrization of the
in-vitro grown tissue engineered heart valves (TEHVs). More-
over, it was demonstrated that this off-the-shelf HVTE concept
could be perfectly combined with minimally-invasive valve-im-
plantation techniques. The aim of this research is to develop
homologous “off-the-shelf” tissue engineered heart valves for
implantation into the aortic-valve position using a state-of-the-
art anatomically orienting transcatheter delivery system.

Development of Novel Devices

Development of novel devices is frequently performed in collab-
oration with industry partners and often based on own intellec-
tual property. We investigate feasibility and safety in the porcine
model, and work towards optimization of device characteristics,
investigating hemodynamics, ventricular and device function in
detail and assessing long-term effects in order to prepare for



Figure 1: The off-the-shelf issue-engineered heart valve prior to (right) and
after (left) in-vivo evaluation in the sheep model (Driessen, Emmert, Dijkman,
etal. JACC 2014).

O h - B

translation into clinical application. Various devices designed to
allow for minimally invasive or percutaneous treatment of mi-
tral valve regurgitation, tricuspid valve regurgitation, chorda re-

placement and ventricular aneurysm were evaluated.

Development of novel strategies for procedural planning
and guidance

A novel minimally invasive device typically asks for specific pro-
cedural planning and intra-operative, imaging based guidance.
This is especially true as the heart is a 3D moving structure and

many technologies,that allow for real-time imaging are restricted trast volume and radiation exposure.

Collaborations:

Wyss Institute for Biologically Inspired Engineering, Harvard University, Boston, USA

Department of Biomedical Engineering, Technical University Eindhoven, The Netherlands

Center for Integrative Human Physiology, University of Zurich, Switzerland

Department of Materials, Federal Institute of Technology, Zurich, Switzerland

Department of Biochemistry, University of Zurich, Switzerland

Department of Mathematics, Federal Institute of Technology, Zurich, Switzerland

Department of Computational Science, Federal Institute of Technology, Zurich, Switzerland

Department of Veterinary Surgery, MSRU Vetclinics, University of Zurich, Switzerland

Department of Cardiac Surgery, Children‘s Hospital, Harvard Medical School, Boston, MA, USA
Department of Pathology, Brigham and Women‘s Hospital, Harvard Medical School, Boston, MA, USA
Massachusetts Institute of Technology (MIT), Cambridge, MA, USA

Laboratory for Tissue Engineering, German Heart Centre, Berlin, Germany

Department of Cardiology, Medical University of Vienna, Austria

Institute of Nuclear Medicine, University of Debrecen, Hungary

Institute of Chemistry and Applied Biosciences, Federal Institute of Technology Zurich, Switzerland

Institute of Anatomy, University of Bern, Switzerland

Human Genetics Laboratory, Genetica AG, Zurich, Switzerland

Departments of Pathology, Neurosurgery, Cardiology, and Laboratory for Transplantation Immunology, UniversityHospital,
Zurich, Switzerland

Randall Division of Cell and Molecular Biophysics, King’s College London, UK

Embryonic Stem Cell Laboratory, Fraunhofer Institute for Biomedical Engineering IBMT, St. Ingbert, Germany
Department of Pathology and Immunology, Geneva University, Switzerland

Experimental Cardiology Unit, Department of Medicine, University of Lausanne Medical School, Switzerland
Philips Healthcare (Best, Netherlands)

Swiss Federal Institute of Technology (ETH) Zirich, Computer Vision Laboratory (Zurich)

Swiss Federal Institute of Technology (ETH) Zirich, Centre for Mechanics (Zurich)

Lenox Hill Heart and Vascular Institute (New York, USA)

Figure 2: Multidisciplinary team during an experiment requiring open-chest
heart surgery with heart-lung machine in the animal hybrid operation room, in-
cluding cardiac surgeons, cardiac perfusionist, echocardiographer, veterinar-
ian anesthesiologist, veterinarian specialized in porcine cardiac interventions
and biomedical engineer.

to 2D visualization, while others, such as MRl and CT are not
availab le for the operator in the hybrid operation room and/
or not suited to allow for direct manipulation with therapeutic
devices. We focus on developing new approaches for the
fusion of several imaging techniques, such as MRI, CT and
echocardiography with fluoroscopy in real time in order to
optimize catheter based procedures, to reduce X-ray con-
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Erasmus Universiteit - Thorax Center (Rotterdam, Netherlands)

Experimental Cardiology Unit, Department of Medicine, University of Lausanne Medical School, Switzerland

pd|z Product Development Group Zurich, Department of Mechanical and Process Engineering, ETH Zirich (Prof. M. Meboldt)
Wyss Translational Center Zurich, Swiss Federal Institute of Technology (ETH) Zurich, Center for Mechanics (Zurich)

Institute for Dynamic Systems and Control, Department of Mechanical and Process Engineering, ETH Zirich
(Prof. C. Onder, Prof. L. Guzzella)

B Micro- and Nanosystems, Department of Mechanical and Process Engineering, ETH Ziirich (Prof. C. Hierold)

B Professor Dr. Isabelle Van Herzeele, Ghent University Hospital (Gent, Belgium) and Sint - Maarten Hospital (Duffel, Belgium)
B Division of Cardiology, University Hospital Zurich

B Philips Healthcare (Netherlands)

B Division of Urology and Division of Visceral and Transplant Surgery, University Hospital Zurich

B Endospan Ltd. (Herzliya, Israel)

Awards:

H. Rodriguez

Research Award Swiss Transplantation Society, 1st Place

M. Emmert
Walter und Gertrud Siegenthaler Stiftung, Science Award
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Prof. Dr. med. PD Dr. med. Prof. Dr. med. Prof. Dr. med. Prof. Dr. med.

Francesco Evelyn Regar, PhD Maximilian Emmert, Mario Lachat Markus Wilhelm
Maisano, Director of Research PhD
Director

PD Dr. med. Dr. med. . PD Dr. med. PD Dr. med. PD Dr. med.
André Plass Stefano Benussi Alberto Weber Dieter Mayer Zoran Rancic

- >
PD Dr. med. PD Dr. med. A. Guidotti Dr. med. Dr. med.
Christian Schmidt, Benedikt Weber, Scientific Assistant Diana Reser Herman Tolboom
PhD PhD

Dr. med. . Michael Stader, Christine Lohmann,
Hector Rodriguez Study Coordination, Lab. Manager
Administration

Postdoctoral Fellows and Students

29200

Petra Wolint, Debora Kehl, Dr. med. Melanie Generali, Agnieszka

Lab. Technician PhD Student Boris Jenni PhD Student Ksiazek,
Student vet.med.







Visceral & Transplant Surgery Research

Hepatobiliary &

Transplant Surgery

ALPPS
Visceral & Transpl.
Surgery Research

Pancreatitis Laboratory

Bariatric Surgery

The research within the department of Visceral & Transplant
Surgery has a long-standing focus on two organs, the Liver
and the Pancreas.

On the liver-side research is concentrated on three topics;
1) molecular pathways involved in liver regeneration in the
setting of normal liver resection or after novel surgical meth-
ods

2) development of strategies in liver transplantation through
improvement of donor organs and

3) developing innovative strategies that may ultimately help
to expand the treatment of liver tumors through surgery.

The unique combination of clinical and basic scientists in
the laboratory has helped in designing clinically relevant
translational studies such as the role of serotonin in liver
regeneration and growth of tumors; treatment of colorectal
metastasis using ITPP (an anti-hypoxic compound) and en-
hanced liver regeneration after ALPPS surgery. These stud-
ies were instrumental in initiation of ongoing clinical trials &
outcome studies.
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Energy consumption and respiratory exchange rate in animals with and with-
out PTEN in the liver. Night1 demonstrates changes in metabolic energy
conversion in animals having undergone a partial liver resection.

The success of previous and current research is made pos-
sible by developing novel animal (mouse and rat) models for
arterialized orthotopic liver transplantation, transplantation
of critically small grafts, normal (68%) and extended (86%)
hepatectomies leading to critically small future remnants,
or models of liver regeneration induced by PVE, PVL and
ALPPS. Likewise, recently established syngeneic mouse

Prof. Dr. med. Prof. Dr.

Pierre-Alain Clavien, Rolf Graf
PhD, Director

models of liver cancer and colorectal liver metastasis via
portal vein injection have opened new avenues to treat liver
metastasis.
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Inhibition of 5-HT uptake prevents Rac1 activation in pancreatic acinar cell.
Schematic representation of FRET analysis. FRET was performed using the
donor recovery after acceptor photo-bleaching method. Acceptor (yellow
fluorescent protein) was bleached at 100% laser intensity Confocal imag-
ing showed that 20 uM FL pretreatment inhibited bleb formation upon 10nM
Cerulein stimulation.

For along time, the pancreas research laboratory has mostly
focused on molecular events that are essential for the patho-
genesis of pancreatitis. Recent research has defined that
changes in inflammatory signatures within pancreas play a
major role in the pathogenesis of pancreatitis. In addition to
that the laboratory has well-established mouse models to
study chronic, acute and autoimmune pancreatitis. These
interesting models also serve as a great tool to study re-
generation of the pancreas upon acute injury. The pancreas
research laboratory has been a key player in establishing
pancreatic stone protein (PSP) as a biomarker for many in-
fectious & inflammatory diseases that include sepsis, peri-
tonitis, acute appendicitis and chronic pancreatitis. Since
pancreatic inflammation is a well-known risk factor the de-
velopment of pancreatic cancer; recent studies in the labo-
ratory have identified gastrokines (gastric tumor suppressor
proteins) in premalignant lesions of a genetically engineered
mouse, where inflammation drives/accelerates development
of pancreatic ductal adenocarcinoma (PDAC).
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Bariatric surgery received a lot of attention since its indica-
tion has been expanded to patients with type 2 diabetes
with a BMI above 30. This so-called metabolic surgery was
spawned by new techniques, including gastric bypass and
sleeve gastrectomy. Interestingly, changes in eating behav-
ior, nutrient absorption and other metabolic normalization

Collaborations / Sponsors:

Prof. Michelangelo Foti (University of Geneva)
Prof. Jean-Francois Dufour (University of Bern)
Prof. Gerald Schwank (ETH Zurich)

Prof. Sabine Werner (ETH Zurich)

Prof. Jean-Marie Lehn (University of Strasbourg)

Prof. Dr. Mathias Heikenwalder, PhD, (TUM Munich)
Prof. Dr. Adrian Hehl, MD, (University of Zurich)

Prof. Dr. Achim Weber, MD, (University Hospital Zurich)
Prof. Aurel Perren (Universitat Bern)

Prof. Thorsten Hornemann (University Hospital Zurich)
Prof. Martin Pruschy, (University of Zurich)

Dr. Daniela Lenggenhager, (University of Zurich)

Prof. Philipp Rudolf von Rohr (ETH Zurich)

Various clinical collaborations

Prof. Arnold von Eckardstein (University Hospital Zurich)

have raised many questions of which most are still unan-
swered.

In our group, we have established animal models of bariat-
ric surgery and are currently interested in further exploring
changes in appetite, eating behavior, food preferences, and
normalization of diabetic symptoms.

L Liver Perfusion Machine

PD Dr. Andreas Boss, Department of Radiology, University Hospital Zurich
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Research Fellow
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PhD Student
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PhD Student

@
D
s
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PhD Student
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Rong Chen,
PhD Student
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¢

Prof. Dr. med.
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M.Sc., PhD Student






Trauma Surgery Research

Pathophysiology

Trauma Surgery
Research

Translational Research

We are interested in all aspects of research that can im-
prove treatment of severely injured patients at basic, trans-
lational and clinical levels. Our main interests are the study
of the pathophysiology of trauma and the development of
regenerative approaches for improving bone healing.

Pathophysiology of trauma

Traumatic injuries induce a complex host response that dis-
rupts immune system homeostasis and triggers a systemic
inflammatory response that predisposes patients to oppor-
tunistic infections and inflammatory complications leading
to secondary complications, such as nosocomial infections,
sepsis or multi-organ failure.
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Our studies aim at the identification of mechanisms linked
to complicated courses after severe trauma by a systems
biology approach. We perform prospective studies by us-

Stem Cells & Osteology

=
Prof. Dr. med. PD

Hans-Peter Simmen, Paolo Cinelli,
Director PhD

ing RNA samples from circulating leukocytes from patients
with multiple injuries and analyze the dynamic changes in
gene expression. Transcriptome profiling is combined with
an extensive clinical data analysis in order to identify prog-
nostic markers characteristic for systemic inflammation and
sepsis. The data obtained is not only of great importance for
defining the appropriate treatment of the patients but allows
the identification of the mechanisms underlying the regula-
tion of the immune system upon severe trauma. We found
for example strongest changes between patients with either
systemic inflammation or sepsis in gene expression of the
heme degradation pathway. Analyses of the key compo-
nents haptoglobin (HP), cluster of differentiation (CD) 163,
heme oxygenase-1 (HMOX1), and biliverdin reductase A
(BLVRA) showed robust changes following trauma. Upreg-
ulation of HP was associated with the severity of systemic
inflammation and the development of sepsis. Patients who
received allogeneic blood transfusions had a higher inci-
dence of nosocomial infections and sepsis, and the amount
of blood transfusion as source of free heme correlated with
the expression pattern of HP. These findings indicate that
the heme degradation pathway is associated with increased
susceptibility to septic complications after trauma.

Stem Cells & Osteology

Tissue engineering research has endeavored to search for
novel sources of stem cells other than bone marrow mesen-
chymal stem cells (MSCs) for bone regeneration and repair.
Fractures with a critical size bone defect (e.g. open fracture
with segmental bone loss) are associated with high rates of
delayed- and non-union. The prevention and treatment of
these complications remain a serious issue in trauma and
orthopaedic surgery. Autologous cancellous bone grafting
is a well-established and widely used technique. However,
it has some drawbacks related to availability, increased
morbidity and insufficient efficacy. Mesenchymal stem cells
(MSCs) can potentially be used to improve fracture healing.
Particularly human fat tissue has been identified as a good
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source of multilineage adipose derived stem cells (ASCs),
which can be differentiated into osteoblasts. The main issue
is that MSCs are a heterogeneous population of progenitors
and lineage-committed cells harboring a broad range of re-
generative properties. This heterogeneity is also mirrored in
the differentiation potential of these cells.

In our studies we test the possibility to enrich defined sub-
populations of stem/progenitor cells for direct therapeutic
application without requiring an in vitro expansion. The most
promising enriched stem cells populations are tested for their
regeneration capacity in mouse models. We enriched a de-
fined populations obtained from the stromal vascular fraction
of fat tissue, characterize these cells and test their osteo-
genic differentiation capacity in vitro and in vivo in a mouse
model for critical size bone injury. Our results confirmed for
example the ability of enriched CD146+NG2+CD45— peri-
cytes to efficiently generate osteoblasts in vitro, to colonize
cancellous bone scaffolds and to successfully contribute to
regeneration of large bone defects in vivo. This study repre-

Collaborations/Sponsors:
Clinical Trials Center, University Hospital Zurich

Institute for Biomechanics, ETH, Zurich

Awards:

Daisy Canepa

sents proof of principle for the direct use of enriched popu-
lations of cells with stem/progenitor identity for therapeutic
applications.

For the identification of new cell subpopulations we employ
modern technologies like Cytometry by time-of-flight (Cy-
TOF) allowing the real-time analysis of single cells in com-
plex populations. Single cells, labelled with stable heavy
metal isotopes are analyzed by a combination of classical
flow cytometry and mass spectrometry analysis. With the
aim to analyze the heterogeneous composition of adipose
derived stem cells (ASCs) we designed a panel of markers
for labeling of the cells which would allow dissecting the pop-
ulation composition of ASCs and following their path of dif-
ferentiation towards bone. We investigated undifferentiated
ASCs lines obtained from different patients. This strategy
allowed us to confirm for the first time, that indeed ASCs
consist of mixed (progenitor/stem cells) populations of cells,
but also that striking differences are present between ASCs
preparations from different patients.

Bad lines

Orthopedic Research Laboratory, Biomechanics, UniversityHospital Balgrist, Zurich
Michael Bauer, Institute for Anesthesiology and Intensive Care Medicine, University Hospital Jena, Germany
Jan Schwab, Klinik und Poliklinik fiir Neurologie & Experimentelle Neurologie, Charité Universitatsmedizin Berlin

Center for Applied Biotechnology and Molecular Medicine (CABMM), University of Zurich

Brigitte von Rechenberg, Musculoskeletal Research Unit, Vetsuisse Faculty, University of Zurich

Markus Huber-Lang, Dept. of Traumatology, Hand-, Plastic and Reconstructive Surgery, University Hospital Ulm, Germany
Armin Curt, Spinal Cord Injury Center, University of Zurich and University Hospital Balgrist

Peter A. Ward, Dept. of Pathology, University of Michigan Medical School, Ann Arbor, USA

Alessio Fasano, Mucosal Biology Research Center, University of Maryland, Baltimore, USA

Michael Flierl, Philip Stahel, Dept. of Orthopaedic Surgery, Denver Health Medical Center, USA

Special Prize from the Faculty of Science of the University of Zurich for the Master Thesis “Identification of adipose derived stem

cell subpopulations for bone regeneration®.
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Plastic, Hand & Reconstructive Surgery Research

Tissue Engineering
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P|aStiC, Hand & Prof. Dr. med. PD Dr. med.
g Pietro Giovanoli, Maurizio Calcagni
Reconstructive | 3 Connective Tissue Research A curielo aloagn

Surgery Research

Microcirculation and Skin

Tissue Engineering

Research activities in the Plastic Surgery and Hand Surgery
lie in the fields of microcirculation, connective tissue re-
search, skin grafts, motion analysis and allotransplantation:

Microcirculation and Wound Healing

For 2016, PCH’s microcirculation and tissue engineering
group lead by Prof. Lindenblatt has taken on new applica-
tions of the dorsal skinfold chamber mouse model. From
the vascularization of biomaterials, to wound healing, and
pre-clinical proof-of-concept of pharmaceuticals, they have
shown that this classical model can be utilized for more than
its traditional use. Additionally, based on the success of the
use of bacterial cellulose in a collaborative wound healing
project (Bottan et al 2015, Hylomorph AG), large animal
studies for the prevention of fibrosis and hard tissue forma-
tion in transplants has been investigated with clinical trials
planned for the near future. The outlook for 2017 includes
new endeavors in a multidisciplinary collaboration for the
HMZ Flaghip 2016 Project “Skintegrity”, where innovative
approaches for diagnosis and therapy of skin diseases and
of wound healing will be investigated.

Connective Tissue Research and Tissue Engineering

In collaboration with the ETH Zurich (Prof. Vogel) and the
company ab medica, ltaly, tendon rupture repair by an im-
plant has been optimized: an emulsion electrospun and a
coaxially electrospun DegraPol® tube that is biocompatible,
biodegradable and very elastic, enabling the surgeon an
easy handling during implantation has been developed and
tested in the full transection rabbit Achilles tendon model.
Biomechanical results are promising and further pre-clinical
experiments are planned.

Furthermore, bone tissue engineering in vitro is being per-
formed and several new approaches including bioreactors
are conducted (collaboration with Prof. Stark ETH Zdrich).
Different compression and perfusion regimen enable to trig-
ger intended stem cell differentiation.

Figure 1 Skin graft

Kera-Sheet Innovation Project

Within the framework of the Kera-Sheet Innovation Project,
the production of autologous keratinocyte sheets (Figure 1),
so-called Cultured Epithelial Autografts (CEASs), will be es-
tablished for the treatment of patients with severe burns. In
compliance with the highest quality and safety guidelines,
the cultured skin grafts will be produced in-house at the
University Hospital of Zurich, ensuring a seamless contact
between manufacturing and the clinical team. The aim is to
enhance the safety and potency of these grafts and define a
transplantation window with the highest efficiency. As such,
the successful treatment of major burns can save many
lives, all the while adhering to the highest standard of safety.
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3-D motion analysis of the finger and wrist during ac-
tivities of daily living

The constant strive to optimize surgical procedures to
achieve better functional results and reduce the rate of com-
plications is one of the most important goals for all surgeons.
In the hand and wrist motility equals function, therefore, its
quantitative, standardized, objective and reproducible mea-
surement in standard movements and in the activities of daily
living (ADL) is probably the most reliable mean to assess the
real recovery of the hand after a medical treatment (Metcalf
et al., 2008). We started the development of a new marker
set (Figure 2) and data analysis routine which allows for a
proper description of kinematics of the fingers, hand and
wrist. In august 2016 20 healthy volunteers were included in
the study. They performed a set of ROM (range of motion)
trials and 10 ADL tasks recorded by 11 Vicon cameras on
two different test days to assess repeatability.

The high repeatability of functional joint centres and axes
are very promising preliminary results. The next steps are
the identification of the most relevant motion parameters, the
implementation on a larger scale in order to build a data-
bank of normative values and to implement the 3-D motion

Figure 2 Marker set
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analysis to study the outcome after major injuries to the
hand.

Allotransplantation

Current clinical studies include the investigation of infection
and sepsis related biomarkers in severely burned patients
aiming for a better understanding of inflammatory processes
during the acute phase of injury. Additionally, the emergence
of HLA antibodies when treating burn patients with alloge-
neic skin grafts and blood products represents another field
of current research. Further clinical projects include the in-
vestigation long-term outcomes.

On the basic science level, the group of Prof. Jan Plock is
investigating in the field of reconstructive transplantation,
also known as vascularized composite allotransplantation
(VCA), which includes anatomical and functional restaura-
tion of limb, face or other composite tissues with major de-
fects. In rodent and porcine limb transplantation models, we
set a special focus on the development of novel condition-
ing protocols to improve graft tolerance and possibly reduce
the need for immunosuppressive drugs, combining transient
therapy with modern immunosuppressants and tailored local
or systemic cell therapy.

Further, we investigate the potential of stem cell administra-
tion and their mechanisms for reduction of graft vasculop-
athy in acute and chronic rejection. Chronic rejection is a
serious issue in VCA, hampering optimal functional regen-
eration and jeopardizing graft survival.

To measure the long-term results of our novel therapies in
terms of functional outcome, we are starting with dynamic
tests by means of video-recorded swim tests of hind-limb
transplanted rats, which allows for measurement of a variety
of functional parameters.
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Thoracic Surgery Research

Transplantation Immunology

Thoracic Surgery
Research

Oncology

Research in thoracic surgery focuses on different areas,
such as oncology and transplantation.

Mesothelioma

One of the topics in cancer research is the development of
therapeutic strategies for malignant pleural mesothelioma
(MPM), an incurable thoracic malignancy related to asbestos
exposure. After several years of preclinical and early clinical
trials, we currently apply intracavitarily cisplatin/fibrin after
macroscopic complete resection in a phase Il trial to prevent
local tumor recurrence (NCT01644994) (Figure 1). Various
tumor biomarkers that can be useful for the prediction of
disease aggressiveness and response to treatment are as-
sessed in translational studies. In addition to protein expres-
sion and mutation profiles, we are evaluating microRNAs for
their potential utility as prognostic and predictive biomark-
ers for the selection of patients for multimodality treatment.
Besides, we are exploring novel targets for the treatment of
MPM using in vitro cell models and pre-clinical animal mod-
els. Furthermore, we also assess the frequency germline
mutation of BAP1 that predispose individuals to MPM.

Figure 1: Macroscopic complete resection (MCR) of malignant pleural meso-
thelioma through P/D or EPP, followed by inctracavitary chemotherapy with
cisplatin/fibrin (INFLuenCe-Meso).
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Chronic thromboembolic pulmonary hypertension

On the topic of chronic thromboembolic pulmonary hyper-
tension we are interested in implementing modern imaging
techniques to better diagnose patients and to estimate the
operability.

Lung cancer

With regard to lung cancer research, we are developing a
new mass spectrometry protocol for the quantitation of ser-
ine hydrolases enzymatic activities in lung adenocarcinoma
surgical resection specimens. The application of this new
methodology will allow us to validate the biomarkers previ-
ously discovered in our last study. (Figure 2)
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Figure 2: We screen lung resection specimens with activity based biomark-
er discovery and mass spectrometry and search for a) the modulation of
enzyme activities caused by posttranslational events occurring during lung
cancer progression, and b) new enzymatic targets to develop novel anti-lung
cancer therapies
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Lung transplantation

Another focus of our research is lung transplantation. Cur-
rently lung transplantation is the accepted treatment option
for patients in end-stage lung disease. Waiting list mortal-
ity is continuing to be an issue among lung transplant can-
didates even after three decades of success stories in the
field. Novel strategies have been implemented to overcome
this shortage, such as application of extended criteria (mar-
ginal) donor lungs, donation after cardiac death donors,
living donor lobar lung transplantation, and ex vivo lung
perfusion for re-evaluation of injured donor lungs. Ex vivo
lung perfusion (EVLP) provides future potential for the re-
evaluation, treatment, and repair of injured donor lungs for
transplantation by using alternative approaches.

Recently, we are interested in using cytokine filters during
EVLP. The results are encouraging and this strategy will be
tested in future in a large animal transplant model.
Immunological interfaces: Another research interest focuss-
es on immunological interfaces in experimental lung can-
cer and lung transplantation. Our previous research showed
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that the inhibition of CD26/DPP4 by Vildagliptin resulted in a
reduction of incidence and growth of lung metastasis from
colorectal cancer in vivo. In our ongoing work, we show that
upon CD26/DPP4-inhibition, antitumoral macrophages and
NK cells enrich within lung tumors and enhance their activity
and cytotoxicity against the tumor thus leading to a signifi-
cant reduction of lung tumor burden. Ongoing work in our ex-
perimental lung transplantation research explores the role of
IL-2 stimulated and enhanced regulatory T cells, which leads
to viable long term engraftment in a fully MHC-mismatched
mouse lung transplantation model.

Further clinical research focuses on refinement of existing
programs such as our PEA and LVRS programs.

Lung volume reduction surgery (LVRS) for emphysema:
In the field of lung volume reduction surgery focus is on out-
come research. Additionally, patient selection criteria and
pre-operative imaging is the focus in several studies.
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Urological Research
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The department of Urology focuses its research interests on
the two areas, which are Uro-Oncology and Tissue Engi-
neering.

Novel immunological interventions relying on an active
immune system

To study the complex interactions between the immune sys-
tem and tumors we engage in three specific projects:
Banking of human antibody repertoires for therapeutic use:
The main aim of this CTI project in collaboration with MEMO
therapeutics is to establish a library (“antibody bank”) of hu-
man antibody repertoires of individuals that have success-
fully mastered a disease. The comparison of the BKPyV-
specific antibody repertoire in patients vs. healthy donors is
expected to yield insights into the immune defense mecha-
nisms that are required to control BKPyV-related diseases.
Prostate cancer-specific bispecific antibodies (biAbs) to pre-
vent and treat prostate cancer: We are currently studying the
interaction of a bispecific antibody, the TCT001 (STEAP1
x CD3 bsAb) with multiple malignant prostate cancer sub-
populations to treat this cancer. The combinatory treatment
with an additional tool for co-stimulatory activation (TCT002,
EpCAM x CD28 bsAb) will enhance cytotoxic effects.

The indoleamine 2, 3-dioxygenase (IDO) as marker for pros-
tate cancer diagnosis: IDO is an enzyme that degrades the
essential amino acid tryptophan, thus inhibiting T cell pro-
liferation and activity. It is predominantly induced in inflam-
matory environments. We were the first group proving the
potential use of IDO as a marker in prostate cancer.

Diagnosis of Bladder Cancer

By investigations on prognostic markers and changes in
methylation patterns in superficial bladder cancer we aim at
the detection of a recurrent bladder cancer in urine or se-
rum in a non-invasive manner. Applying a series of different
detection methods, we also investigate upregulated genes
specifically affecting angio- and/or lymphangiogenesis and
thereby increasing the metastatic potential of invasive blad-
der cancer.

Oncology

Urological Research =

Tissue Engineering

Furthermore, by Tissue Micro Arrays as well as by whole
exome DNA sequencing to detect point mutations, gene fu-
sions or chromosomal amplifications we aim to evaluate bio-
markers as candidates for bladder cancer prognosis.

Focus Prostate Cancer Studies

The long-term observational study proCOC (Prostate can-
cer outcome study) collects serum and prostate tissue of pa-
tients with localized prostate cancer who underwent surgery.
Since heterophilic antibodies might interfere with a diagnos-
tic PSA testing and thereby falsify the resulting PSA value,
in a prospective study and in collaboration with the Institute
of Clinical Chemistry we investigate the frequency and the
extent to which PSA-testing is altered by heterophilic anti-
bodies.

Multiple androgen receptor (AR) dependent and indepen-
dent resistance mechanisms limit the efficacy of current
treatment modalities for castration resistant prostate cancer
(CRPC). Autophagy is a survival mechanism in cells ex-
posed to anti-cancer treatment. We hypothesized that also
a promising N-terminal targeting-AR treatment may lead to
up-regulation of autophagy, which can be targeted by a com-
bination therapy with autophagy inhibitors.

Urologic Tissue Engineering

Targeting urologic diseases such as urinary incontinence,
the Tissue Engineering group is engaging in research using
several approaches.

Fig 1.

Rat detrusorectomy and
smooth muscle replace-
ment with compressed col-
lagen scaffold



Adipose derived stem cells (ADSC) might be a key instru-
ment to bioengineer contractile bladder tissue when differ-
entiated to smooth muscle cells. However, it is uncertain
whether these cells maintain their cell fate long term in vivo.
It is our aim to evaluate different combinations of cells to
improve the bladder tissue formation, by improving the mi-
croenvironment and cell-to-cell interactions.

As autologous SMC cannot be harvested from organs with
end-stage disease and tissue regeneration requires large
amount of functional SMC, there is an urgent need for other
cell sources. ADSC are suitable cell source for SM tissue
engineering. We investigate the functional role of autophagy
during differentiation and remodeling of ADSCs to SMC in
vitro.

Previously, we also analyzed the impact of PGC-1a-
genetically modified human muscle precursor cells on mus-
cle tissue formation. More recently, we analyzed the impact
of PGC-1a-genetically modified human muscle precursor
cells (MPC) on in situ muscle tissue regeneration in a Tibi-
alis anterior crush injury mouse model.

As part of an international consortium in Horizon 2020, we
joined forces to fight urinary stress incontinence in a proj-

Collaborations:

Fig 2. Smooth muscle and adipose-derived stem cells grown in compressedcolagen scafold for 2 weeks and stained for SMC marker

ect entitled Multisystem Cell Therapy for Improvement of
Urinary Incontinence (MUSIC). In a first stage clinical trial
patient-specific muscle precursor cells will be produced un-
der good manufacturing practice conditions and re-injected
into the patient. In combination with electromagnetic stimula-
tion we expect a better regeneration of the sphincter muscle.
A central concern associated with the use of any cell source
for tissue engineering is the non-invasive monitoring of in
vivo tissue formation. We therefore apply magnetic reso-
nance imaging to directly assess stem cell differentiation
and skeletal muscle fiber formation.

Since the regenerated tissue quality after stem cell therapy
is crucially important for its proper function, we apply neuro-
muscular electromagnetic stimulation (NMES) to support in
vivo tissue development, cell survival and innervation.
Another aim is to develop a functional substitute for the
improvement of bladder wall function for patients suffering
from end-stage bladder disease. We are currently investigat-
ing the regenerative capabilities of primary bladder smooth
muscle cells and pre-differentiated, smooth muscle-like ad-
ipose-derived stem cells in compressed collagen hydrogel
scaffolds.
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Surgery Research

Computer-assisted
surgery and imaging

Research in the Department of Cranio-Maxillofacial Sur-
gery covers head and neck oncology, computer assisted
surgery, photodynamic therapy, and oral biotechnology &
bioengineering. The focus of the latter one is the develop-
ment and realization of patient specific bone substitutes.
This encompasses osteoinduction by growth factors and
osteoconduction by scaffolds. In focus is additive manu-
facturing of bone substitutes with the final aim to deliver
patient specific, osteoconductive bone substitutes for our
patients. The project on additive manufacturing of bone
substitutes is funded by the Swiss National Science Foun-
dation and includes partners from the University of Applied
Science (Muttenz, Switzerland) and the PolyU (Hong Kong).
The materials used for additive manufacturing are tita-
nium, magnesium, hydroxyapatite, tri-calcium phosphates
and Bioglass. Only the first one is not degradable. All the
others degrade over time and allow the final step of osteo-
conduction, called creeping substitution of the scaffold by
newly formed bone. This setting allows studying osteocon-
duction dependent on material, surface and microarchitec-
ture. The combination of osteoconductive scaffolds with
osteoinductive hydrogels is facilitated by the long time ex-
perience established over the last decade on synthetic and
natural hydrogels and their combination with growth factors.

The same combination: hydrogel and growth factors can
also be utilized for the regeneration of teeth in particular of
the pulp. Here the goal is to keep the tooth as long as pos-
sible alive before it has to be replaced by a dental implant. A
Bundesstipendium supports this project for the next 3 years.

The solubility of drugs is a major problem in pharmacy. To
facilitate the administration of drugs of low solubility, the fed-
eral drug administration in the USA and the European au-
thorities approved 2 excipients. In the last year, we could
show that both excipients approved in the US and in the
EU bind bromodomains, act on the level of epigenetics,
and show activities in vivo. In preclinical trials, they were
shown to enhance bone regeneration, inhibit bone degra-

dation, and inhibit inflammation and adiposity. Therefore,
they appear as new potential drugs to treat and inhibit
osteoporosis and other inflammation related diseases.

Computer assisted surgery is another focus in our depart-
ment. Here we want to optimize the digital planning of op-
erations and move on towards automation of planning
and quality control. Finally, we want to offer our patients
patient-specific implants and osteosynthesis materials.

Head and Neck Oncology is partner in a University project
(KFSP) to study and provide new tools for the monitoring of
oxygenation of tumors and the prognostic and therapeutic
impact of this parameter. A new project has started on the
field of prevention and treatment of periimplantitis by photo-
dynamic therapy. The goal of this project is to identify photo-
sensitive agents able to kill microorganisms upon stimulation
with light. This project will be important in the long term since
more patients have tooth implants, and the number of com-
plications with periimplantitis are on the rise.

osteoporosis
g .. ¢
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Figure 1: Effect of the excipient dimethylacetamide (DMA) on osteoporosis,
adiposity and inflammation (from: Ghayor et al Scientific Report (2017).
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Pre-dentin and cdontoblast-like cells

Figure 2: Titanium scaffolds produced by additive manufacturing (from de Figure 3: Pulp regeneration facilitated by a fibrin gel yields in formation of
Wild et al., 3D Printing and additive manufacturing (2016)) pre-dentin by odontoblast-like cells.
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Surgical Intensive Care Medicine
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Coagulation &
Inflammation

Critical care provides a platform allowing almost all special-
ties in medicine to offer advanced invasive or surgical pro-
cedures and therapies and promotes therapy of syndromes,
typical seen in critical care (ICU) patients. These include
vascular leakage, acute respiratory distress syndrome or
hemodynamic instability to just mention a few. Progress in
knowledge on how to handle or treat these ICU syndromes
turned previously fatal into treatable conditions allowing pa-
tients to survive with a good quality of live.

In order to eventually improve therapeutic options in the ICU
setting our research focus on how to optimize established
therapeutic options on the one hand and on the understand-
ing of pathophysiology driving clinical syndromes.

Optimizing therapy in patients with traumatic brain in-
jury

Hospitalization and immobilization bears the risk of develop-
ing thromboembolic disease especially in inflamed patients.
Thus, prophylactic anticoagulation became standard in most
immobilized, hospitalized patients. In contrast, potential in-
creased risk for fatal intracranial bleeding complication in pa-
tients with traumatic brain injury (TBI) excluded this patient
group from thromboprophylaxis. In a soon to be published
study our group however found thromboprophylaxis to be
save in TBI patients.

Some patients on intensive care units are too sick or had too
severe trauma to recover to a point of regaining satisfactory
quality of live. In a soon to be published study our group de-
scribes the legal Swiss policy on how to implement patients
will into the therapeutic decision process. The study also un-
covers, the Swiss decision process, in contrast processes
followed in other countries, suppresses ongoing hospitaliza-
tion of patient remaining in a vegetative stage.

Optimizing therapy in patients with organ dysfunction
Transplantation is a therapeutic option in patients suffering
from a non-reversible organ dysfunction. In a retrospective

Dr. med. PD Dr. med.
Peter Steiger Reto Schiipbach,
M.Sc.

study in lung transplant recipients, we found dyslipidemia
to drive primary graft dysfunction. Whether lipid-lowering
statins reversely reduces the risk of primary graft dysfunc-
tion remains to be studied.

Twisting protease activated receptors to protect the
vascular barrier

Advanced organisms such as humans separate the intra-
vascular compartment from the rest of the body by a patho-
gen tight vascular endothelial barrier. During inflammation
or clotting, physiology requires macromolecules and human
cells to pass the endothelial barrier. Among others, the pro-
tease activate receptor (PAR) family orchestrates endothe-
lial cells to either tighten up or disrupt the vascular barrier
function. With the aim of eventually pharmacologically con-
trol the endothelial barrier function, we study how specific
PAR activation could be obtained. Further we test human
and pathogen derived proteases for their action on endothe-
lial cells via activation of PAR.

Collaborations:

B Prof. Dr. A. Zinkernagel, Klinik fir Infektionskrankheiten
und Spitalhygiene, UniversitatsSpital Zurich, Switzer-
land

B Department of Pathophysiology and Transplantation,
Universita degli Studi di Milano, Milan, Italy
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Animal Welfare in Biomedical Research

Anesthesia and peri-operative Pain Research

An important reason for suffering in experimental animals
is pain induced by invasive procedures, diseases and inju-
ries. But pain management is more than an animal welfare
concern, as it has important scientific and methodological
implications for the design of experiments and the quality of
the resulting data.

To ensure high-quality scientific outcomes and humane
treatment of laboratory animals sufficient anesthesia, reli-
able alleviation of pain and supporting experimental housing
conditions are essential.
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Figure 1: Buprenorphine administration viadrinking water relies on fre-
quent water intake. Drinking behaviour of female B6 mice over 24 h: Water
intake was frequent during the dark phase but rather sporadic during the light
phase in all groups. Each row of dots represents the drinking events for an
individual mouse. Data are solely descriptive; no statistical analysis was ap-
plied. A: Water intake in naive (N) and with buprenorphine treated (W, IW2,
IW3), pain free mice. B: Water intake in surgically treated mice, provided with
three buprenorphine injections during light phase and via drinking water for
24 h.(N=Naive, W = Buprenorphine administration via drinking water, IW2 =
Buprenorphine administration via two injections during light phase and drink-
ing water during dark phase, IW3 = Buprenorphine administration via three
injections during light phase and via drinking water for 24 h, S = surgery plus
buprenorphine administration via three subcutaneous injections and drinking
water for 24 h). Dark phase is indicated by a dark grey bar and light phase
by a light grey bar. Drinking events are depicted as dots for each individual.
Buprenorphine injections are indicated by downward pointing grey arrows,
provision of buprenorphine treated water is indicated by horizontal grey ar-
rows. Surgery time is indicated by a downward pointing black arrow, labeled
with an “S”. n = 8 animals per treatment group. (Sauer et al. 2016)

In the past, we have developed and evaluated physiology
and behavior based pain assessment tools for laboratory
mice. These tools and methods are used to improve anal-
gesia protocols for post-surgical pain in mice to provide ef-
fective pain relief without affecting experimental read-out. In
2016 we characterized the opioid Tramadol as well as Tram-
adol-Antipyretics combinations in abdominal surgery and in
orthopedic models, the antipyretic Paracetamol in embryo

As

Prof. Nikola Cesarovic,
Margarete Arras, DVM, PhD
DVM

transfer surgery and different administration routes (injec-
tion, voluntary, retard) of the opioid Buprenorphine in labora-
tory mice as well as continuous infusion of opioids in high im-
pact rat models. These studies resulted in several guidelines
and publications concerning effective pain management pro-
tocols in the most widely used laboratory rodents.

Additionally, anaesthesia protocols for laboratory rodents,
e.g. fentanyl-midazolam—medetomidine anaesthesia with
antagonization with  naloxone—flumazenil-atipamezole,
have been developed, validated and published by our group.
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Figure 2: Serum concentrations resulting from Buprenorphine admin-
istration via drinking water in combination with injections. Individual
serum concentrations of buprenorphine in IW3 animals at the time points
shown. All mice sampled show buprenorphine serum concentrations as-
sumed therapeutically effective at all time points. The targeted blood con-
centration for effective buprenorphine treatment in rodents is 1 ng/ml (indi-
cated by the solid red horizontal line). Buprenorphine injections are indicated
by downward pointing arrows, provision of buprenorphine treated water is
indicated by a horizontal arrow. Light phase is indicated by the light grey bar,
dark phase is indicated by the dark grey bar. n = 6 animals per time point.
(Sauer et al. 2016)
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Figure 3: Fentanyl-midazolam—-medetomidine an-
aesthesia. Post-anaesthetic period (24 h). (a) Tele-
* B ‘ ”b “H metric recordings of heart rate (HR) and core body

é l ﬂ temperature (BT) for 24 h during baseline and after an-
aesthesia with and without reversal are presented as

boxplots for each hour (n=8 mice). (b) Activity shown

as distance moved during 24 h. A single representa-

tive data-set of locomotor activity levels (represented

as distance of animals’ centre point moved in centime-

tres) during baseline as well as after anaesthesia with

i f | “9 i'ﬁ "a or without reversal as analysed by Ethovision software

200 —

is presented. (Fleischmann et al. 2016)
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3. Core Services

Surgical Skill Laboratories
Microsurgical Laboratory
Core Services g Histology

Photo and Graphic

Administration and Teaching
Coordination

Surgical Skill Laboratories

Surgery requires a number of practical and manual skills that can be trained in skill
laboratories. In our facilities which are open to all members of the department we pro-
vide a number of tools and machines in a surgical environment. To perform operations
under conditions similar to the clinical situation, technical help is provided by our staff
which is also responsible for the maintenance of our facilities.

Microsurgical Laboratory

The microsurgery laboratory is a separate section in which several operating microscopes
are available to all members of the department requiring special equipment. Maintenance
of this laboratory includes all aspects of preparation of surgical instruments, sterilization and
handling of waste materials. In addition, an intravital microscope including video equipment
is available. This facility also provides for histological work-up.

Histology

The laboratory for Histology provides a histological work-up from preserved specimen
to sectioning and staining. The laboratory contains an embedding machine, several
microtomes, cryostat and staining devices. Several techniques including paraffin em-
bedded, frozen and plastic embedded tissue can be processed.

Administration

* Administrative office management

«  Financial accounting of the Research Divison

*  Organisation, planning and coordination of workshops and vocational training
*  Workshop, tutorials and seminars

*  Quarterly reports

*  Meeting organisation and coordination

*  Personnel administration

Teaching Coordination

+ Coordination and organization of the learning and teaching units in the Depart-
ment of Surgery from 1st to 6th years of study including lectures and clinical
courses in the compulsory part of the curriculum as well as in the electives.

+  Coordination, organization of the clinical rotations during the 5th year of study.

*  The work is done in cooperation with the University of Zurich and the University-
Hospital Zurich for the Department of Surgery.
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Photo and Graphic Services

A quick, flexible, versatile and professional service

We offer

photographic documentation of patients and events

technical photography, on location or in our studio
photography, graphic and design of illustrations for papers and books
reproduction and digitalization of any original

layout of printing matters

preparation of files for external printing

print service

cutting and converting of video-files for presentation and web
construction and maintainance of websites

maintainance of the digital image archives

INTERREGIONALES
CHIRURGENFORUM
IN ZURICH

.Viele Wege
fiihren nach Rom”

ConventionPoint. Ziirich, Freitag, 17. Marz 2017
9.00-17.15 Uhr




4. Events and Workshops
at the Division of Surgical Research 2016

15th Day of Clinical Research, March 31



46

)

Chfistmas Lecture and Apéro, December 22
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Farewell of Sabrina Sonda, October 7
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5. Grants

Cardiovascular Surgery Research:

EU FP7
SNF

Swiss Heart Foundation

Swiss Heart Foundation

Swiss Heart Foundation

USZ Innovationspool
Industry Grant
Industry Grant

Intelligent Materials for in situ heart valve tissue engineering

Interlacing magnetic resonance velocity encoding and computational fluid
dynamic for mapping wall shear stress in the cardiovascular system

Transcatheter aortic implantation of “off-the-shelf” tissue engineered heart
valves in a translational adult sheep model

Safety and efficacy of transcatheter transplantation of human GMP grade
next-generation cardio poietic stem cell based 3D microtissues in a transla-
tional post-infarction heart failure pig model

Role of LV volume overload and afterload mismatch during progression and
treatment of functional mitral regurgitation

Cerebral protection in transcatheter aortic valve replacement procedures
Development of minimally invasive and transcatheter therapeutic approaches
Development multimodality-imaging guided minimally invasive interventions

Visceral & Transplant Surgery Research:

SNF
SNF
SNF
SNF

SNF
SNF
SINERGIA

FOUNDATIONS:
Vontobel Stiftung

Novartis Foundation

Liver and Gastrointestinal

Disease Foundation

Olga Mayenfisch Stiftung

Amelie Waring Stiftung

INSTITUTIONAL GRANTS:

Clinical Research Priority

Program

Wyss Translational Center

Zurich

Edoardo R.-, Giovanni,
Giuseppe und Chiarina
Sassella-Stiftung

Serotonin and regeneration in the normal, old and diseased liver
Molecular strategies for improved outcomes after major liver resection
HOPE for Human Liver Grafts obtained from Donors after Brain Death

Serotonylation promotes pancreatic cancer by regulating cytoskeletal dy-
namics

Serotonin regulates secretion and regeneration of pancreatic acinar cells

Improving local clinical excellence, research methodology, and promoting
dissemination of specialist knowledge in Hepato-Pancreato-Biliary and On-
cologic Surgery between Switzerland - Russia and Kazakhstan

Metabolic pathways governing liver carcinogenesis and regeneration.

Gastrokine as an early marker for pancreatic carcinogenesis

Exogenous melatonin promotes graft regeneration in small-for-size liver
transplantation

ITPP und Krebs

Benchmark Research in Surgery

Role of deoxy-sphingolipids in acinar cell pathobiology following diabetes
mellitus

Non-resectable liver tumors — from palliation to cure
Clinical Research Priority program

Liver4Life

The Impact of Associating Liver Partition and Portal vein ligation for Staged
Hepatectomy (ALPPS) on Tumor progression

M. Emmert

S. Benussi,
S. Kozerke

M. Emmert

M. Emmert

H. Rodriguez

F. Maisano
F. Maisano
F. Maisano

Clavien P.-A.
Clavien P.-A.
Dutkowski P.
Graf R.

Graf R.
Clavien P.-A.

Foti M., Humar B., Du-
four J.-F., Clavien P.-A.

Graf R., Seleznik G.,
Reding T.

Tian Y.
Graf R.

Staiger R.
Sonda S.

Clavien P.-A.

Clavien P.-A.,
von Rohr P. (ETHZ)

Kambakamba P.,
Lesurtel M., Borger P.



Edoardo R.-, Giovanni,
Giuseppe und Chiarina
Sassella-Stiftung

The role of LINE1-mediated genome transformations in tumor and metasta-
sis development

Trauma Surgery Research:

Novartis Stiftung fir
Biologisch-Medizinische
Forschung

Theodor und Ida Herzog-
Egli Stiftung

Edoardo R., Giovanni,
Giuseppe und Chiarina
Sassella-Stiftung

Stiftung fuir wissenschaftli-
che
Forschung an der UZH

Gottfried und Julia
Bangerter-Rhyner-Stiftung

Synthes GmbH
Bayer (Schweiz) AG

Theodor und Ida Herzog-
Egli Stiftung

B. Braun AG

Dr. h.c. Robert Mathys
Stiftung

Emdo Stiftung Zirich

CABMM (Center of Ap-
plied Biotechnology and
Molecular Medicine) UZH

Olga Mayenfisch Stiftung

The role of Pramel7 in chromatin remodeling during the switch from pluripo-
tency to differentiation

The switch between pluripotency to differentiation: The role of Pramel7 in
embryonic stem cells

Role of the PRAME Gene Family in Cancer Stem Cells

Role of the Prame Gene Family in Cancer Stem Cells

Identification of subpopulation of adipose derived stem cells for bone bioen-
gineering by CyTOF analysis

Humerus Synthes - Zementverschraubungen

Xamos-Xarelto in the Prophylaxis of post-surgical venous thromboembolism
after elective major orthopedic surgery of hip or knee

Prevention of heterotopic ossification - new approaches

Randomized, double-blind, controlled clinical trial on the antiseptic efficacy
and tolerability of Lavasept 0.04% on acute traumatic wounds

Prevention of heterotopic ossification - new approaches
Neue Strategien in der Pravention Heterotoper Ossifikationen

Identification of tenocyte specific markers in the horse

From pluripotency to differentiation: the role of Pramel7 in murine embry-
onic stem cells

Plastic, Hand & Reconstructive Surgery Research:

Allergan Inc., Irvine, CA,
USA) , SNSF through
NCCR Kidney.CH

Swiss National Science
Foundation

Swiss National Science
Foundation

Research Grant Olga
Mayenfisch Stiftung,
Zurich, Schweiz

In vivo characterization of the integration and vascularization of a silk-de-
rived Surgical Scaffold

Cellular and molecular mechanisms of vascular maturation for therapeutic
angiogenesis

New vascularization strategies for skin tissue engineering

Effect of fat and adipose-derived stem cells (ADSCs) on vascularisation and
nerve regeneration in a new in vivo mouse model

Schneider M.,

Gupta A., Borger P.

P. Cinelli

P. Cinelli

P. Cinelli

P. Cinelli

P. Cinelli

H.P. Simmen,
C. Werner

H.-P. Simmen

H.P. Simmen,
C. Werner

H.P. Simmen,
C. Werner

C. Werner
C. Werner
P. Cinelli

P. Cinelli

N. Lindenblatt

A. Banfi, Basel;
N. Lindenblatt
(Co-Applicant)

N. Lindenblatt

N. Lindenblatt
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Research Grant Allergan,
Irvine, USA

Hartmann-Mdller Stiftung,
Zurich, Schweiz

Hartmann Muller-Stiftung
fur Med. Forschung

Forschung und Nach-
wuchs-férderung der
Universitat Zirich

Swiss Life Research
Grant, Zurich

Hartmann Mdller-Stiftung
fir Med. Forschung

Hartmann Muiller-Stiftung
fur Med. Forschung

Wolfermann-Nageli-
Stiftung

EMDO Stiftung, Zirich
AbMedica, Lainate (ltaly)

Hartmann-Mdller Stiftung
Hartmann-Miiller Stiftung

Kurt und Senta Hermann
Stiftung

La Colline PhD Fellowship
Innovationspool USZ
Innovationspool USZ

Heubergstiftung

Evaluation of the vascularisation and inflammatory reaction of the silk-based
synthethic surgical scaffold SERI in vivo

Guided wound healing in full and split thickness wounds
Fat grafting nerve

Hauttransplantate

Skin grafting and tissue engineering of skin substitutes in burn surgery -
what we can learn from nature

Effect of moderate anemia in free vascular tissue transfer
Knochenersatzkonstrukte

Sehnenreparatur mit einem reversibel expandierbaren Schlauch - Kaninchen-
modell in vivo

Fabrikation eines Polymerschlauches zur Sehnenreparatur

Sehnenreparatur mit einem reversibel expandierbaren Schlauch -
Kaninchenmodell in vivo

Proteomics

Sehnenreparatur unter Zuhilfenahme eines mit PDGF-BB bestiickten
DegraPol®-Rohrs

Fabrikation eines Polymer-Tragers: Bioaktivitat und Release-Kinetik des
Wachstumsfaktors Platelet-Derived Growth Factor-BB (PDG-BB) vom elek-
trogesponnenen Trager DegraPol®

Skin Engineering Platform
Adipose derived stromal vascular fraction for the treatment of finger contrac-

tures in patients affected by systemic sclerosis

Skin Engineering Platform

Investigating the effect of hypothermal conditioning on the quality and
growth potential of in vitro cultured keratinocytes for skin grafting

Thoracic Surgery Research:

Zurcher Krebsliga
SNF Overhead
Stiftung Becon
Vontobel Stiftung

Lunge Zurich

SNF Professorship

Prognostic Marker for MPM

Gewebe- und Datenbank fiir das MPM — ein paneuropaisches Projekt

MikroRNAs als prognostische und pradiktive Tumormarker fir die multi-
modale Behandlung des malignen Pleuramesothelioms

MicroRNAs as prognostic and predictive tumour markers assisting the
selection of patients with malignant pleural mesothelioma for multimodality
treatment

MPM — an integral approach for better outcome

N. Lindenblatt
N. Lindenblatt
N. Lindenblatt

N. Lindenblatt

N. Lindenblatt
N. Forster

J. Buschmann
J. Buschmann

J. Buschmann
J. Buschmann

J. Buschmann
J. Buschmann

J. Buschmann

M. Calcagni

M. Calcagni,
O. Distler,
P. Giovanoli

P. Giovanoli,
M. Calcagni

M. Calcagni,
S. Darwiche

. Opitz
. Opitz
. Opitz
. Opitz

I. Opitz

I. Opitz



Krebsforschung Schweiz
Polianthes Foundation

SAKF Foundation

Swiss National Science
Foundation Sinergia grant

Walter Bruckerhoff Stiftung
Polianthes Foundation

Innovationspool

Hartmann Mdller Stiftung
Hermann Klaus Stiftung

Lungen Liga Zurich
Innovationspool

Schweizerischer Nation-
alfonds

Helene Bieber Fonds
Hartmann-Mdller Stiftung

Kurt und Senta Herrmann-
Stiftung

Stiftung fur wissen-
schaftliche Forschung

Forschungskredit,
University Zurich

Assistant Professorship,
University Zurich

Development program
“Filling the Gap”

Hermann Klaus-Stiftung,
University Zurich

Stiftung fur Krebsbekamp-
fung, University Zurich

SAKF Foundation

Mesoscape 001-pS6: Construction of a multi-institutional European Tissuebank

Comprehensive Investigation of Predictive Biomarkers for Chemotherapy
Response and Novel Drug Targets in Patients with MPM by Next Genera-
tion Sequencing

Multi-omics profiling for identification of novel circulating biomarkers for
malignant pleural mesothelioma

From asbestos exposure to cancer: a systemic approach to detect loss of
homeostatic control in the mesothelial environment

Targeting epigenetic deregulation

Mechanisms underlying development of resistance and progression to mes-
enchymal phenotype in mesothelioma

Implementierung der ,Synapse 3D® Software von Fujifilm zur Planung und
Simulation von (minimal-invasiven) anatomischen Lungenresektionen, Lun-
genvolumenreduktionschirurgie und minimal-invasiven Zugangen

The role of cytokine filtration during ex vivo lung perfusion

Ex vivo reconditioning of donor lungs with Trimetazidine after prolonged cold
ischemia

The effect of lung volume reduction surgery on outcome after lung trans-
plantation in patients with emphysema

Assessment and reconditioning of donor lungs with ex vivo lung perfusion
system

Suppression of lung tumor growth by CD26 /DPP4-inhibition

The CD26-costimutatory pathway is critical for Th17-mediated lung trans-
plant improvement

The protective effect of local anesthetics on primary graft dysfunction after
experimental lung transplantation

Blockade of CD26/DPP4 - co-stimulation to improve lung transplant survival

Ein neues Therapiekonzept zur Bekdmpfung des Lungenkarzinoms durch
Hemmung der CD26/DPP4

The protective role of CD26/DPP4-inhibition in lung transplantation —
a preclinical study

Lungentransplantation

The protective role of CD26/DPP4-inhibition in lung transplantation — a
preclinical study

A new therapeutic concept against lung cancer through inhibition of CD26/
DPP4

Ein neues Therapiekonzept zur Bekampfung des Lungenkarzinoms durch
Hemmung der CD26/DPP4

Biomarkers with enzymatic activities for improved risk stratification of lung
cancer patients

I. Opitz

|. Opitz

I. Opitz

E. Felley-Bosco

E. Felley-Bosco
E. Felley-Bosco

C. Caviezel

I. Inci

I. Inci

I. Inci

I. Inci

W. Jungraithmayr

W. Jungraithmayr

W. Jungraithmayr

W. Jungraithmayr

W. Jungraithmayr

W. Jungraithmayr

W. Jungraithmayr

W. Jungraithmayr

W. Jungraithmayr

W. Jungraithmayr

S. Hillinger
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Urological Research :

Max & Hedwig Nieder-
mayer Stiftung

Horizon 2020 Férderung,
Staatssekretariat fir
Bildung, Forschung und
Innovation

Unitectra

Stiftung fiir Urologische
Forschung

Commission for technol-
ogy and Innovation (CTI)

Swiss National Science
Foundation

Helmut Horten Stiftung

Janssen Pharamaceutica
NV

Research Grant from
“Novartis Stiftung fur
Biologisch-Medizinische
Forschung”

Max & Hedwig Nieder-
mayer Stiftung

Klinischer Forschungs-
schwerpunkt “Molecular
Imaging Network Zurich”,
Co-Applicant

Institutional Grant from
“Baugarten Stiftung”,
Zrich

Helmut Horten Stiftung

Research Grant Inno-
vations-Fond University
Zdrich for the clinical re-
search project

N-terminal androgen receptor targeting and autophagy inhibition to over-
come resistance development during the evolution of prostate cancer treat-
ment

MUSIC: Multisystem Cell Therapy for Improvement of Urinary Continence

Proof-of-Concept Funding {PoC) “Novel Urine Biomaker for Prostate Can-
cer’

Prostate cancer-specific bispecific antibodies to prevent and treat metastatic
castrate-resistant prostate cancer (InCRPC)

Banking of human antibody repertoires for therapeutic use

Non-invasive monitoring of muscle precursor cell differentiation in vivo by
magnetic resonance imaging

Cell-enriched hydrogel biomaterial with optimized release of NGF and VEGF
for the improvement of innervation and functionality of bioengineered blad-
der tissue

Antitumor effect of androgen synthesis inhibitors and autophagy inhibition in
prostate cancer cells

Improving human muscle engineering by PGC-1alpha overexpression

The Role of Autophagy in the Differentiation of Adipose Derived Stem Cells
for Functional Smooth Muscle Bioengineering

In-vivo characterization of differentiating muscle precursor cells applying
multi-modal molecular imaging

MPCs for the treatment of urinary incontinence

The role of autophagy in the differentiation of adipose derived stem cells for
functional smooth muscle tissue bioengineering

Focal Therapy for Prostate Cancer

Cranio-Maxillofacial Surgery Research:

Schweizer National Fond

Bundesstipendium

Osteoconductive and osteoinductive customized implants for large man-
dibular defects

Pulp Regeneration

B. Kranzbihler

D. Eberli

M. Provenzano
M. Provenzano
M. Provenzano
D. Eberli,
Co-Applicant
D. Eberli

D. Eberli

D. Eberli

D. Eberli

D. Eberli

D. Eberli, T. Sulser

S. Salemi

D. Eberli

F. E. Weber

F. E. Weber



Surgical Intensive Care Medicine:

Swiss National Science Cytoprotection through non Anticoagulant Engineered Chimeric Activated R. Schiipbach
Foundation Protein C

Hartmann Muller-Stiftung  Activation of Protease Activated Receptors by Bacterial Proteases R. Schipbach
fir med. Forschung

Vontobel-Stiftung Biased PAR-2 Signaling by Thrombomodulin Bound Thrombin R. Schiipbach

Animal Welfare in Biomedical Research:

BfR (Bundesinstitut fiir Project Funding, «RefineMoMo» P. Jirkof
Risikobewertung, Berlin,
Deutschland)
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