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Thoracic Surgery Research

Prof. Dr. med. Prof. Dr. med.
Walter Weder, Isabelle Opitz
Director

Thoracic Surgery

Transplantation Immunology I

Research I

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

Malignant Pleural Mesothelioma (MPM)

One of the topics in cancer research is the identification of
novel biomarkers and development of therapeutic strategies
for malignant pleural mesothelioma (MPM), an incurable tho-
racic malignancy related to asbestos exposure. To achieve
these goals, various tumor tissue biomarkers that can help
in the prediction of disease aggressiveness and response
to treatment are assessed in translational studies (protein
expression, mutation profiles and microRNAs). For example,
could we identify that mutations or deletions of the BAP1
gene were associated with resistance to chemotherapy.
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Figure 1: Copy Number Variation (CNV) analysis applied for verification of
primary cell lines. Left: Example of a CNV analysis of a primary MPM cell
line and the matching primary tumor tissue, in which the observe chromo-
somal changes are identical. Right: Example of a non-MPM primary cell line
and the matching tissue sample, which both do not show any chromosomal
alterations

Furthermore, our current projects particularly emphasize the
identification of markers that can be detected in the blood of
the patients, such as free circulating or microvesicle (exo-
somes) encapsulated nucleic acids, as these represent a
very attractive tool for non-invasive diagnosis, outcome
prediction, or disease monitoring. Besides, we are explor-

Oncology I

ing novel targets for the treatment of MPM using in vitro cell
models and pre-clinical animal models. For this, we are es-
tablishing a primary cell bank for mesothelioma.
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Figure 2: Identification of biomarkers associated with response of MPM to

chemotherapy. A) Heat map obtained from profiling of 754 individual microR-

NAs. B) Expression of selected microRNA biomarekrs candiadtes in tissue

samples from responders (partial response) and non-responders (progres-
sive disease) to cisplatin-pemetrexed chemotherapy

In addition, we currently apply intracavitarily cisplatin/fibrin
after macroscopic complete resection in a phase Il trial to
prevent local tumor recurrence (NCT01644994). So far, we
included 17 out of 20 patients in the protocol.
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Figure 3: Effect of pevonedistat on CUL4A overexpressing MPM cell lines
grown in 3D. A) Cells were grown in 3D spheroids, and 4 days after seed-
ing, spheres were treated with either pevonedistat or DMSO. The presence
of dead cells was clearly visible only in CUL4A overexpressing cell lines
(Mero82 and MSTO211H). B) The accumulation of cells positive for Ki67
(proliferation markers that are positive in proliferating cells especially in S/
G2 phase) were detected in the remaining cells in the spheroids of Mero-82
and MSTO211H.
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In parallel, we are evaluating the combination of intracavitary
cisplatin/fibrin with post-operative radiotherapy in a preclini-
cal animal model.

In further studies aiming to achieve a better understanding
of MPM, we used experimental animal models exposed to
asbestos to explore mechanisms of mesothelioma develop-
ment. This led us to the discovery of pathways activated in
pre-neoplastic lesions and we are currently characterizing
them. We made public our collection of live-biobank of pri-
mary mesothelioma cells and we keep charactering them at
the genomic level. We also explored how growth in 3D under
different stiffness conditions changes the phenotype of me-
sothelioma cells.

Lung cancer

As lung cancer is the most prominent cause of cancer-relat-
ed death, novel treatment strategies are urgently needed. In
our research work, we found CD26/DPP4 to be significantly
increased in lung adenocarcinoma compared to normal lung.
Moreover, a higher CD26/DPP4 expression was significantly
correlated with a worse survival of patients suffering from
adenocarcinoma.
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Expression';f CD26/DPP4 in lung cancer and potential therapeutic target.
CD26/DPP4 stain shows significantly higher expression in adenocarcinoma
compared to normal lung or squamous carcinoma (A, B). Overall survival of
adenocarcinoma patients is significantly correlated with the expression level
of CD26/DPP4 (C). The treatment of CD26/DPP4 inhibitor Vildagliptin sup-
pressed growth of tumor in a model of lung cancer (D).
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On the base of these clinical data, we hypothesized that the
inhibition of CD26/DPP4 can suppress lung cancer. In order
to test our hypothesis, the CD26/DPP4 inhibitor vildagliptin
was applied in a mouse model of lung adenocarcinoma in-
duced by subcutaneous injection of the Lewis Lung Carci-
noma (LLC) cell line. We found that vildagliptin treatment
significantly reduced the size of tumor via activation of intra-
tumoral NK cells. We therefore deem that CD26-inhibition
can be a novel target to treat lung cancer.

In order to validate previously discovered prognostic bio-
markers in lung adenocarcinoma (LAC) we are currently de-
veloping in collaboration with a group in ETHZ, a mass spec-
trometry approach called SWATH (Figure SWATH) for the
quantitation of serine hydrolases (SH) enzymatic activities.
With the newly established ABPP-SWATH MS workflow and
starting with 24 LAC stage IIIA biopsies, we obtained MS/MS
spectral information. Our ultimate goal is now to measure the
proportion of “inactive SHs” from the “total” SHs and poten-
tially follow 400 enzymes activities of the SH superfamily in
our lung resection specimens.
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Lung transplantation

In order to overcome organ shortage for lung transplanta-
tion and reduce waiting list mortality our group is working
on ex vivo lung perfusion technology to improve the function
of damaged lung grafts. We are doing experiments in large
and small animal models with oxygen carrier (perfluorocar-
bon octyl bromide). Perfusion temperature is also one of the
targets in our optimization strategy. We also investigate the
potential of adeno-associated virus as vector for gene ther-
apy in a small animal model during ex vivo lung perfusion
in order to reduce ischemia reperfusion injury and the allo-
immune response after transplantation.

Claudio Caviezel: Prize of the Swiss Society of Thoracic Surgery (SGT) for the best clinical publication “Lung volume reduction
surgery in selected patients with emphysema and pulmonary hypertension”
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Urological Research

Oncology

Urological Research &

Tissue Engineering

The department of Urology focuses its research interests on
the two areas Uro-Oncology and Tissue Engineering/Re-
generative Medicine.

Focus Prostate Cancer Studies

Based on our previously submitted patent on “Novel Urine
Biomarker for Prostate Cancer”, we perform a pre-validation
study testing the clinical relevance of the biomarker for diag-
nosis and prognosis of prostate cancer (PCa) and the pos-
sibility to substantially reduce the number of unnecessary
biopsies.

As an alternative biomarker type we explore for PCa diagnos-
tics, extracellular vesicles (EVs) are particularly intriguing.
EVs, which are membrane-bound nanoparticles secreted by
cells into the blood or media, are known to carry essential
specific to their cell of origin. Using advanced in vitro mod-
els, we harvested EVs produced by PCa cells and analyzed
them with proteomics (LC-MS/MS) to determine which cargo
are related to disease progression. Candidate proteins are
being validated in retrospective analysis of patient samples
from the proCOC (prostate cancer outcome study) biobank.

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 exposed
to anti-cancer treatment. We hypothesized that also a prom-
ising N-terminal or C-terminal targeting-AR treatment may
lead to up-regulation of autophagy, which can be targeted
by a combination therapy with autophagy inhibitors. Current
research focuses on in vitro and in vivo studies investigating
the antitumor effect of a double-treatment using autophagy
and AR inhibitors.

PCa is responsible for the second most cancer-related
deaths in men after lung cancer in Switzerland. Precise vi-
sualization and therapy of primary and recurrent PCa foci
is one of the prominent challenges in these tumor patients.
Prostate-specific membrane antigen (PSMA) based imaging

Prof. Dr. med. PD Dr. med.
Tullio Sulser, Maurizio
Director Provenzano, PhD

and therapy is increasingly used for targeted PCa manage-
ment. However, a low PSMA surface expression in patients
with low-volume and low-grade cancer can limit accurate im-
aging and therapy. In vitro and in vivo data has demonstrated
that androgen deprivation therapy (ADT) induces PSMA sur-
face expression. However, ADT might negatively influence
disease progression in certain patients. We hypothesize that
upregulation of PSMA expression can also be induced by
other commonly used FDA-approved compounds indirectly
targeting the AR pathway. We aim to identify these pharma-
cological compounds inducing the PSMA expression in vitro
and in vivo.

We participate in several academic international random-
ized controlled trials and prospective studies (REDUSE,
IMPROVE, PEACE llI, PBCG) to improve outcomes in pa-
tients with advanced PCa. As a first results of the interna-
tional multicenter PBCG (prospective biopsy collaboration
group) study a new risk calculator for PCa and has been
published 2018 (“A Contemporary Prostate Biopsy Risk Cal-
culator Based on Multiple Heterogeneous Cohorts”, Eur Urol
2018). We are currently gathering funding for a phase | and
I trial on bipolar androgen therapy (BAT) with a new medical
compound in advanced PCa patients. The aim is to identify
which PCa subtypes may respond to BAT and find predictive
markers. For future biomarker discovery, we established the
two biobanks proCOC and metaPROC (metastatic prostate
cancer).

Focus Testicular Cancer Studies

As participating institution in the Swiss Austrian German
Testicular Cancer Cohort Study (SAG TCCS) we are study-
ing the quality of life and follow-up schedules in patients with
testicular cancer. In addition, we are currently conducting a
research project funded by the Swiss Cancer League to de-
fine the role of microRNAs in the management of testicular
cancer patient surveillance. Additionally our group contrib-
utes clinical patient data to several international collabora-
tions to optimize clinical care.
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Urologic Tissue Engineering

Targeting urologic diseases such as urinary incontinence,
the Tissue Engineering group is following different ap-
proaches to grow stem cells and initiate tissue regeneration.

In a first approach, we use human skeletal muscle precur-
sor cells (MPCs) for tissue (re)generation. We coordinate an
international consortium of the Horizon 2020 EU program
and a project entitled Multisystem Cell Therapy for Improve-
ment of Urinary Incontinence (MUSIC) (www.music2020.ch).
In this first phase clinical trial, we will treat 40 patients with
their autologous muscle precursor cells. Patient-specific cell
batches are produced in clean room facilities under GMP
conditions. In combination with post injection electromag-
netic stimulation, we expect an improved regeneration of the
sphincter muscle.

A second approach uses adipose derived stem cells (ADSC)
as a key instrument to bioengineer contractile bladder tissue.
The ADSCs can differentiate to smooth muscle cells (SMC)
under natural conditions. Their long-term cell fate in vivo
however is uncertain. We evaluate different combinations of
cells to improve the bladder tissue formation by modification
of the microenvironment and the enhancement of cell-to-cell
interactions. As autologous SMC cannot be harvested from
organs with end-stage disease and tissue regeneration re-
quires large amount of functional SMC, there is an urgent
need for other cell sources. We investigate the functional
role of autophagy during differentiation and remodeling of
ADSCs to SMC in vitro. Furthermore, we aim to develop a
functional substitute for the improvement of the bladder wall
function for patients suffering from end-stage bladder dis-
ease. We are investigating the regenerative capabilities of
primary bladder SMCs and pre-differentiated, smooth mus-
cle-like ADSCs in compressed collagen hydrogel scaffolds.

Collaborations:

Tissue Engineering: A Road Trip from Bench to Bedside

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 MRI to directly as-
sess stem cell differentiation and skeletal muscle fiber for-
mation. Since the regenerated tissue quality after stem cell
therapy is crucially important for its proper function, we apply
neuromuscular electromagnetic stimulation (NMES) to sup-
port in vivo tissue development, cell survival and innervation.
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Cranio-Maxillofacial Surgery Research
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Dr. med. dent. Franz E. Weber,
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Cranio-Maxillofacial

Surgery Research

Research in the Department of Cranio-Maxillofacial Surgery
covers head and neck oncology, computer assisted surgery,
photodynamic therapy, and oral biotechnology & bioengi-
neering.

The projects of the latter one are epigenetic active small
chemicals to be applied for bone regeneration, treatment of
bone defects in inflammation-compromised situations, adi-
posity, and even male contraception.

The other major field of oral biotechnology & bioengineering
is additive manufacturing of bone substitutes with the final
aim to provide our patients with osteoconductive bone sub-
stitutes from cal-
cium phosphate
and Bioglass,
and to realize the
use of personal-
ized bone substi-
tutes for our pa-
tients. The project
on additive manu-
facturing of bone
substitutes is fund-
ed by the Swiss
National Science
Foundation and
includes partners
from the Univer-
sity of Applied
Science (Muttenz, Switzerland) and the PolyU (Hong Kong).
After we have unraveled the microarchitecture of lattice
structures and pore-based structures to yield in accelerated
bone ingrowth and defect bridging, we now shift towards a
better understanding of the biology of osteoconduction as a
major driving force for bone regeneration and repair.

A third project of oral biotechnology & bioengineering is
funded by a Bundesstipendium and deals with the preser-

Figure 1 Diverse calcium phosphate-based bone
substitutes produced by additive manufacturing
(Ghayor & Weber FE (2018); Frontiers in Physiol-
ogy doi: 10.3389/fphys.2018.00960)

vation and regen-
eration of the pulp
to keep teeth alive,
to postpone tooth
loss, and replace-
ment by dental im-
plants.

Computer assisted
surgery is another
focus in our de-
partment. Here we
want to optimize
the digital planning
of operations and
move on towards
automation of plan-
ning and quality
control. Finally, we
want to offer our
patients  patient-
specific  implants
and osteosynthe-
sis materials.

Photodynamic ther-
apy is a promsing
treatment for medi-
cation-related  os-
teonecrosis of the
jaw (MRONJ).

MRONUJ is a severe

Oral Biotechnology and
Bioengineering

Head and Neck Oncology

Computer-assisted
surgery and imaging

Figure 2: Bony bridging realized by an optimal osteo-
conductive microarchitectures for a 6 mm defect in 4
weeks. (Bone blue; scaffold black). (Ghayor & We-
ber FE (2018); Frontiers in Physiology doi: 10.3389/
fphys.2018.00960)
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Figure 3: Conventional (a) and additively manufac-
tured (b) microarchitecture of bone substitutes. For
additively manufactured bone substitutes, the micro-
architecture in terms of pore location and connections
between pores (B: bottleneck) is well defined. (Pores
are grey and the scaffold dark blue). (Ghayor & We-

ber FE (2018); Frontiers in Physiology doi: 10.3389/
fphys.2018.00960).

adverse drug reaction, manifested in a progressive irreversible
bone destruction in the maxillofacial region, associated with dis-
comfort and pain for the patients.
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(Prof. A. Zinkernagel)

yRe9Se

Prof. Dr. med. dent. Prof. Dr.sc.nat. Chafik Ghayor, PhD PD Dr. med. dent. Dr. med. dent.
Martin Riicker Franz E. Weber, Harald Essig Paul Schumann
PhD

PD Dr. med. dent. Bhattacharya Kathrin Schumann,
Thomas Gander Indranil, PhD PhD
Scient. Administration

? A

Alexander Ana Perez, Tse-Hsing Chen, Nurpur Khera, Anja lvica,
Tchouboukov, Lab. Technician PhD Student PhD Student PhD Student
Lab. Technician







Institute for Surgical Intensive Care Medicine

Neuro Trauma

L

Prof. Dr. med. KD Dr. med. Prof. Dr. med.
Reto Schiipbach, Peter Steiger Marco Maggiorini

Institute for Surgical Coagulation & D

Intensive Care Medicine Inflammation

Internal Medicine

Basic research coagulation and inflammation

The focus lies on the protease-activated receptors (PARs), a
small family of GPCRs, which regulate the complex interac-
tions between coagulation and inflammation in acute and as
chronic inflammatory conditions. PAR1, PAR3 and PAR4 are
major regulators of platelet activation and vascular barrier
function while PAR2 plays a major role in the regulation of
extravascular inflammation and cancer.

In acute systemic inflammation, activated Protein C (aPC)
activates PAR1 preventing endothelial barrier dysfunction.
We constructed a novel type of PAR1 agonist, mimicking
aPC activation that may lead to novel therapeutic options.
Further, we are interested in the role of thrombin-activated
PAR2 in chronic lung diseases.

In addition, PAR’s are activated by various exoproteases
from bacteria, fungi or plants. We investigate the role of pro-
teases on the PAR activation in a collaboration with the re-
search group of Prof. Annelies Zinkernagel. The effects of
inflammatory modulators and copper on angiogenesis have
been tested in vitro and ex ovo in a collaboration with PD
Johanna Buschmann.

Clinical Studies in the ICU:

Visual attention and situation awareness in ICU

During the last years, patient safety and adherence to stan-
dardized protocols while treating patients have gained in-
creasing attention and importance in medicine, especially in
the field of critical care and complex medical environments.
In our current observational research project, we analyze
visual behavioral patterns in intensive care with the help of
the eye-tracking technique. Intensive care units are high-risk
working areas due to the intense workload, critically ill pa-
tients, need for aseptic working techniques, required manual
skills or complex invasive interventions and monitoring. Vi-
sual attention is of particular importance for all these pro-
cesses and is the basis for decision-making and situation
awareness and thus have a high influences on the patients’
state of health and their better outcomes.

Infection and inflammation in burn patients

The skin and its microbiota (i.e., associated microorganisms)
are a natural barrier and immune organ that defends the hu-
man body from invasion of pathogens and plays an essential
role in fluid hemostasis and thermoregulation. Disturbance
of the balance between the host and its microbiome - as well
as barrier disruption - (can) lead to local and systemic dis-
ease.

An in-depth understanding of the skin microbiota’s composi-
tional and organizational disruption is necessary to identify
future strategies to combat multidrug resistance and improve
clinical outcome in burn patients with local wound or system-
ic infection. As of the moment, only little data on microbiota
changes in burn patients exist. Furthermore, the relation be-
tween alteration of skin integrity, microbiome disruption and
clinical disease manifestation is unknown.

This study project pursues the long-term goal of identify-
ing novel therapeutic and preventive approaches to reduce
the burden of morbidity and mortality due to infections and
multi-drug-resistant bacteria in burn patients. The working
hypotheses of this study is 1) that burn injuries lead to a pre-
dominance of virulent bacteria - normally controlled by skin
commensals - and 2) that antibiotic broad-spectrum treat-
ment favors the selection of resistant subpopulations of bac-
teria with a fitness-loss that will be overcome by compensa-
tory mutations in a time-dependent manner.

The Re-Energize Study: A RandomizEd trial of ENtERal
Glutamine to minimIZE thermal injury

The Re-Energize Study is a trial lead by Dr. Daren Hey-
land and his team at the Clinical Evaluation Research Unit
(CERU). The objective of the study is to evaluate effect of
glutamine on 6 months mortality in severe burn patients.
This is a large, multicenter, double blind, randomized con-
trolled trial of 2700 patients with severe burns randomly al-
located to receive enteral glutamine or placebo. Since June
2019, USZ has qualified as the only Swiss study center out
of 45 study centers worldwide.



38

TEN Network

As part of the so-called European Reference Network for
TENSs, we are in the process of launching a Delphi exercise
with international experts to establish recommendations for
the best supportive care at SUS/TEN. In this context, we are
part of the burn intensive specialists in this Delphi project.
Together with Prof. Schmid (head of allergology USZ) and
Dr. Mirjam Nageli (Consultant of dermatology USZ) we want

Collaborations:

to improve and build up the interdisciplinary support of pa-
tients after severe cutaneous drug allergies (especially toxic
epidermal necrolysis). In the context of this cooperation, we
establish clinical and experimental research interests in TEN
and establish an international register for TEN with Prof.
French (Head of dermatology Munich). (www.irten.org).

B ECKS: Indikatoren / Kontraindikatoren — Berliner Charité & Universitatsmedizin Goéttingen

Visus: Visual behaviour of intensivists in usual daily situations — ETH Zurich PDZ, Kinderspital Zirich
ECMO: factorial survery — Berliner Charité & Universitatsmedizin Gottingen
The RE-ENERGIZE Study — A Randomized Trial of Enteral Glutamine to minimize Thermal Injury (a worldwide study

with 41 partner institutions) Lead: Clinical Evaluation Research Unit (CERU) Canada

SPHN —PSSS (Personalized Swiss Sepsis Study)
TEN Network — Klinikum Uni Miinchen

Prof. Dr. med. Prof. Dr. med. KD Dr. med.
Reto Schiipbach, Marco Maggiorini Peter Steiger
M.sc.

Dr. med. Dr. med. Dr. med.
Karl Philipp Biihler

Stephanie Klinzing Silvia Cottini

Dr. med. Dr. med.
Christoph Ganter Giovanna Brandi

Dr. med. Dr. nat.
Matthias Hilty Alessandro
Franchini, PhD

£\

,
Dorothea Ozlem Altintas, Catharina Giese, Dr. sc. ETH
Heuberger, PhD Student Head Development Jan Bartussek,
PhD Student and Administration Coordinator

Data management
and analysis



(@)
=
N

o
1=
O
©

=
Q
4




40

Animal Welfare in Biomedical Research

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

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 out-
comes and humane treatment of laboratory animals suffi-
cient anesthesia, reliable alleviation of pain and supporting
experimental housing conditions are essential.

In the past, we have developed and evaluated physiology
and behavior based pain assessment tools for laboratory
mice.

Since 2017 we focus our work also on the development of
tools for the legally required severity assessment in animal
experimentation. Therefore, we combine well-established
severity assessment methods with new approaches like cog-
nitive bias testing to detect changes in the animal’s affective
state. This work is conducted as part of the research con-
sortium DFG FOR2591 in collaboration with 15 different re-
search groups in Germany and Switzerland. Within the con-
sortium we are collaborating with several research groups to
establish remote and automated systems to grade severity
fast, objectively and in a non-invasive way (e.g. Automated
Mouse Grimace Scale). The overall aim is the assessment of
severity in different animal models with validated and easy-
to-use parameters. With the implementation and evaluation
of refinement measures (e.g. improved housing conditions or
local anesthesia) we aim to minimize severity and to contrib-
ute to the 3R principles.

These tools are also used to improve analgesia protocols for
the treatment of pain in mice without affecting experimental
read-out. We characterized for example the opioid Trama-
dol (Fig. 1) as well as Tramadol-Paracetamol combinations
in abdominal surgery (Fig. 2) and in orthopedic models and
the antipyretic Paracetamol in embryo transfer surgery. In a
collaboration with the University of Basel we are currently
developing a new sustained release buprenorphine formula-
tion for stress-free and continuous analgesia administration
in rodents.

Figure 1: Serum concentrations af-
ter oral Tramadol administration.
i a) Semi-log plots of mean serum
tramadol concentrations over time
- 1 (h) after subcutaneous administra-
g™ 1 tion of 25 mg kg-1 tramadol followed
{ by 25 mg/kg of tramadol in drinking
{ o water for 24 hours. The horizontal
T — line represents the minimal analge-
Time: {1 ; sic concentration of tramadol (100
ng mL-1) in humans.

™ " b) Semi-log plots of mean serum
i M1 concentrations over time (h)
- i after subcutaneous administration
o iane ] of 25 mg kg-1 tramadol followed by
- J [ 25 mg kg-1 of tramadol in drinking
- t water for 24 h. The horizontal line
E L. . P represents the minimal analgesic
3 o concentration of M1 (40 ng mL-1) in

T humans.
Time Reference: Evangelista R, Ber-
gadano A, Arras M, Jirkof P (2018)
Evaluation of the analgesic efficacy
of a 25 mg/kg Tramadol s.c. injec-
tion-oral combination in a surgical model in C57BL/6J mice. JAALAS, ac-

cepted.

b T

Figure 2: Burrowing Test.
A prolongation of burrow-
ing latency indicates post-
surgical pain in mice. Oral
Tramadol:Paracetamol
treatment results in compa-
rable burrowing latencies as
control treatments. Burrow-
ing latencies differed signifi-
cantly between T:P and An +
T:P (p= 0.024) and OP com-
pared to all other groups:
OP vs T:P (p < 0.0001), OP
vs. An + T:P (p= 0.032) and
OP vs. OP +T.P (p=0.019).
T:P = TP in drinking water
only, An +T:P = anesthesia
and T:P in the drinking water, OP+ T:P =anesthesia and surgery with T:P
in the drinking water; OP =anesthesia and surgery only. Reference: Jirkof
P, Arras M, Cesarovic N (2018) Tramadol:Paracetamol in drinking water for
treatment of post-surgical pain in laboratory mice. Applied Animal Behaviour
198: 95-100, doi.org/10.1016/j.applanim.2017.09.021

probability of norvburmawing

o0 40 i) W e
latency in seconds

Photo: M. Durst



Collaborations:

Andre Bleich, Institute for Laboratory Animal Science, Hannover Medical School

Brianna Gaskill, Animal Sciences, Purdue University

Micheal Czaplik, Department of Anesthesiology, RWTH Aachen University

Jorg Huwyler, Pharmazeutische Technologie, University of Basel

Annemarie Lang, Clinic for Rheumatology and Clinical Immunology, Charité Berlin, Germany

Dorit Mehrhof, Institute of Imaging and Computer Vision, RWTH Aachen University

Heidrun Potschka, Institute for Pharmacology, Toxicology and Pharmacy, Ludwig-Maximilians-University Munich
Petra Seebeck, Zurich integrative Rodent Physiology, University of Zurich

Rene Tolba, Institute for Laboratory Animal Science & Experimental Surgery and Central Laboratory for Laboratory Animal
Science RWTH Aachen University

Prof. Nikola Cesarovic, Flora Nicholls, Miriam Lipiski, Paulin Jirkof,
Margarete Arras, DVM, PhD Dipl. biol. DVM
DVM

i L

Thea Fleischmann, Mareike Sauer, Marko Canic, Mattea Durst,
DVM DVM DVM PhD Student



Marko Canic, DVM



3. Core Services

Surgical Skill Laboratories l
Microsurgical Laboratory l

Small Animal MR Imaging
Service Center

Histology l
Photo and Graphic l

Administration and Teaching
Coordination

Core Services

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 micro-
scopes are available to all members of the department requiring special equipment.
Maintenance of this laboratory includes all aspects of preparation of surgical instru-
ments, sterilization and handling of waste materials. In addition, an intravital micro-
scope including video equipment is available. This facility also provides for histological
work-up.

Small Animal MR Imaging Service Center

The Small Animal MRI Service Center (SAMISC) is now administered as part of the
Center of Surgical Research and Conny Waschkies, PhD, was recruited to oversee
its activities. SAMISC is equipped with a Bruker 4.7T PharmaScan® MRI system
designed for high throughput preclinical imaging. It features routine MRI sequences
optimized for mice and rats, and is operated by ParaVision® 5 and 6 software pack-
ages for data acquisition, reconstruction, analysis and visualization. An EchoMRI
system is available for body fat composition analysis in mice and tissue probes (down
to 0.39).

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.

Teaching Coordination and Administration

The Surgical Research Division is responsible for organization of the learning and
teaching units in the Department of Surgery, including both lectures and clinical
courses in coordination with the University of Zurich, as well as the coordination of
the clinical rotations during the last years of study. Further tasks include financial
management (accounting, controlling, reporting) and personnel administration of the
Division, as well as organization and coordination of various events.

ﬁ ii J
Prof. Nikola Cesarovic,

Margarete Arras, DVM, PhD
DVM

)
Dr. sc.nat. Conny
Waschkies,
Scientific
Administrator
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Andrea Garcete- Ines Kleiber-
Bartschi, Schaaf,
Lab. Technician Lab. Technician

Carol De Simio,
Scientific
Ilustrator

29

Nico Wick, Christoph Stulz,
Photographer Photographer

Tina Wentz Donata Gréflin,
Manager Teaching
Division of Coordination
Surgical Division of
Research Surgical

Research
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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

e print service

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

*  maintainance of the digital image archives




4. Events and Workshops
at the Division of Surgical Research 2018

Kiinische
Forschungsschwerpurite IS

Ay L o T
17th Day of Clinical Research, April 5, 2018
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o _..,.-. Pt -g-ﬂ*'r b -
Lab Retreat, Les Diablerets, January 12 — 14; photos: Bostjian Humar



Christmas Lectt;re and Apéro, December 20; Speaker: Dr. Christina Giger, LL}cerne University
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5. Grants

Cardiovascular Surgery Research:

Swiss Heart Foundation

Stiftung fiir Herz-und
Kreislauferkrankheiten

USZ Innovationspool
USZ Innovationspool
USZ Innovationspool
Industry Grant
Industry Grant

Impact of mitral valve replacement on intracardiac fluid dynamics and left
ventricular efficiency

EpiPhrenic POrcine Study (EPOS) - Physiologie Mechanism Behind Car-
diac Enhancement Therapy, a Novel Implantable Therapy Concept for Heart
Failure Patients with Narrow-QRS and/or no Evidence of Mechanical Intra-
Ventricular Dyssynchrony

Nahtfreier (Sutureless) Aortenklappenersatz

Interkardiale Verwendung vom AngioVac Aspirationssystem

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 Project grant
SNF Project grant
SNF Project grant

SNF
SNF Sinergia grant

SNF Investigator Initiated
Clinical Trials programme

FOUNDATIONS:

Liver and Gastrointestinal
Disease Foundation

Liver and Gastrointestinal
Disease Foundation

Helmut Horten Stiftung
ProMedica
Olga Mayenfisch Stiftung

Amelie Waring Stiftung

INSTITUTIONAL GRANTS:

Clinical Research Priority
Program (CRPP), UZH

Wyss Translational Center
Zurich

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

Molecular strategies for improved outcomes after major liver resection
HOPE for Human Liver Grafts obtained from Donors after Brain Death

Behavioral mechanisms underlying changes in food selection and intake in
humans after Roux-en-Y Gastric Bypas

Serotonylation promotes pancreatic cancer by regulating cytoskeletal dynamics
Metabolic control of hepatocyte proliferation in regeneration and cancer

Hypothermic oxygenated perfusion (HOPE) for human livers - a prospective
randomized European liver transplant trial

HPB fellowship

ITPP clinical trial

Ex vivo long term liver perfusion ‘Liver4Life’

Ex vivo long term liver perfusion ‘Liver4Life’

Behavioral mechanisms underlying changes in food selection and intake in

humans after Roux-en-Y Gastric Bypass

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

Non-resectable liver tumors — from palliation to cure
Liver4Life

Impact of HIPEC-tumor-specific immunity

F. Maisano

F. Maisano

A. Ouda
A. Ouda
F. Maisano
F. Maisano
F. Maisano

Clavien P.-A.
Dutkowski P.
M. Bueter

Graf R.
Humar B., Clavien P.-A.
Dutkowski P.

Clavien P.-A.,
Clavien P.-A., Graf R.

Clavien P.-A,
Eshmuminov D.

Clavien P.-A,
Eshmuminov D.

Bueter M.

Sonda S.

Clavien P.-A.

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

Roth L.



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

Improving radiotherapy efficacy through ITPP-mediated tumor oxygenation

Trauma Surgery Research:

Novartis Stiftung fur
Biologisch-Medizinische
Forschung

Theodor und Ida Herzog-
Egli Stiftung

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

Stiftung fiir wissenschaftli-
che Forschung an der
UzH

Gottfried und Julia
Bangerter-Rhyner-Stiftung

AO Research Fund

Olga Mayenfisch Stiftung

USZ INOV00040
USZ INOV00049

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

Effects of standard reaming and RIA techniques on local soft tissue and
systemic homeostasis in a porcine trauma model

Real-time high-dimensional level analysis of stem cell heterogeneity at
single cell resolution by mass cytometry

Visual Analytics in Trauma Surgery WATSON Health
Telemedizin

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,
Zlrich, Schweiz

Novartis Stiftung fiir
Biologisch-Medizinische
Forschung

Commision for Technol-
ogy and Innovation/Inno-
suisse

Hochschulmedizin Zirich

Werner-Siemens Stiftung

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

Mass spectrometry of Nanofat: a novel systems biology approach to
identify tissue regeneration factors

In vivo proof of concept for TOP-N53, a highly potent topical drug for accel-
eration of wound healing

Skintegrity - An interdisciplinary approach to understand, diagnose and treat
skin diseases and wounds-P6

Center for artificial muscles in reconstructive medicine™ (Co-applicant, PI:
Yves Perriard, EPFL, 2. Co-applicant: Thierry Carrell, Inselspital Bern)

Borgeaud N.

P. Cinelli

P. Cinelli

P. Cinelli

P. Cinelli

P. Cinelli
M. Teuben, HC Pape
P. Cinelli

L. Mica
HC Pape

N. Lindenblatt

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

N. Lindenblatt

N. Lindenblatt

N. Lindenblatt

N. Lindenblatt

N. Lindenblatt
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Hartmann-Mdller Stiftung,
Zurich, Schweiz

Research Grant Allergan,
Irvine, USA

Hartmann-Muiller Stiftung,
ZUrich, Schweiz

Hartmann Muller-Stiftung
fur Med. Forschung

Forschung und Nach-
wuchsférderung der
Universitat Zurich

Swiss Life Research
Grant, Zurich

Hartmann Mdller-Stiftung
fur Med. Forschung

Wolfermann-Nageli-
Stiftung

EMDO Stiftung, Zurich
AbMedica, Lainate (ltaly)

Hartmann-Miiller Stiftung

Kurt und Senta Hermann
Stiftung

La Colline PhD Fellowship
Innovationspool USZ
Innovationspool USZ

Heubergstiftung

Molecular profiling of nanofat: a systems biology approach to understand
tissue regeneration

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

Knochenersatzkonstrukte

Sehnenreparatur mit einem reversibel expandierbaren Schlauch -
Kaninchenmodell in vivo

Fabrikation eines Polymerschlauches zur Sehnenreparatur

Sehnenreparatur mit einem reversibel expandierbaren Schlauch -
Kaninchenmodell in vivo

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
Vontobel Stiftung

Verein Lunge Zurich

Krebsforschung Schweiz

Polianthes Foundation
(SAKF)

Prognostic Marker for MPM

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

Mesoscape 001-pS6: Construction of a multi-institutional European Tissue-
bank

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

N. Lindenblatt

N. Lindenblatt

N. Lindenblatt

pd

. Lindenblatt

N. Lindenblatt

N. Lindenblatt

(S

. Buschmann

[

. Buschmann

[

. Buschmann

(S

. Buschmann

[

. Buschmann

J. Buschmann

M. Calcagni

M. Calcagni,
O. Distler,
P. Giovanoli

P. Giovanoli,
M. Calcagni

M. Calcagni,
S. Darwiche

|. Opitz
I. Opitz, M. Kirschner

I. Opitz, M. Kirschner

I. Opitz

|. Opitz



SAKF Foundation
SNF
Polianthes Foundation

Walter Bruckerhoff Stif-
tung

Stiftung fur Angewandte
Krebsforschung

CTI

Krebsliga Zurich

Huggenberger-Bischoff
Stiftung

Schweizer Nationalfonds
Innovationspool

Swiss National Fond

Foundation A. P. Naef
(Lausanne)

Lungenliga Graublinden

Swiss Lung Foundation

CytoSorbents Europe
GmbH

Hartmann-Mdller Stiftung

Stiftung fur wissen-
schaftliche Forschung

Stiftung fur Krebsbekamp-
fung, University Zurich

Stiftung fur Angewandte
Krebsforschung (SAKF)
Zurich

Sophien-Stiftung, Zurich
Stiftung Krebsforschung
Schweiz

Stiftung fiir Angewandte
Krebsforschung

Stiftung fir Angewandte
Krebsforschung

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

Improving Mesothelioma Patients Outcomes by Early Non-Invasive Diagno-
sis

Next Generation Sequencing of Malignant Pleural Mesothelioma for
Therapy Response Prediction

Targeting epigenetic deregulation

“Overcoming development of resistance and progression to mesenchymal
phenotype in mesothelioma” and “Alternative splicing in BAP1: implications
in DNA damage response and drug sensitivity in mesothelioma”

Entwicklung einer Matrix-basierten Technologieplattform fiir die Hochdurch-
satz-Analyse von 3D Zellkulturen

Sonic Hedgehog MPM

Genome-wide copy number analysis of live cell malignant pleural mesothe-
lioma biobank of Zirich University Hospital

RNA editing in mesothelioma: a new therapeutic target?

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

Reconditioning of marginal donor lung in ex vivo lung perfusion system us-
ing Perfluorocarbon based oxygen carrier

Inhibition of ischemia-reperfusion injury using ATP sensitive potassium
channel modulators in ex vivo lung perfusion system in lung transplantation

Inhibition of ischemia-reperfusion injury using ATP sensitive potassium
channel modulators in ex vivo lung perfusion system in lung transplantation

A small animal model for reconditioning marginal donor lung in ex vivo
lung perfusion system using an advanced perfluorocarbon emulsion before
transplantation

Cytokine removal during ex vivo lung perfusion improves early post-trans-
plant lung function

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

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

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

Targeting human lung cancer by synergistic CD26- and checkpoint inhibitor

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

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

Lung Cancer Screening

|. Opitz

I. Opitz

I. Opitz

E. Felley-Bosco

E. Felley-Bosco

E. Felley-Bosco

E. Felley-Bosco
E. Felley-Bosco

m

. Felley-Bosco
C. Caviezel

I. Inci

|. Inci

I. Inci

I. Inci

. Inci

W. Jungraithmayr
W. Jungraithmayr
W. Jungraithmayr
W. Jungraithmayr
W. Jungraithmayr
W. Jungraithmayr
S. Hillinger

S. Hillinger
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Urological Research :

Max & Hedwig Nieder-
mayer Stiftung

Horizon 2020 Férderung,
Staatssekretariat fir
Bildung, Forschung und
Innovation

Kurt und Senta Hermann
Stiftung

Commission for technol-
ogy and Innovation (CTI)

Swiss National Science
Foundation

Helmut Horten Stiftung

Baugarten Stiftung, Zirich

Commission for technol-
ogy and Innovation CTI

Commission for technol-
ogy and Innovation CTI

Edoardo R. Giovanni,
Giuseppe und Chiarina
Sassella-Stiftung

Max und Hedwig Nieder-
maier Stiftung

Julius Miller Stiftung
Angela Reiffer Stifung

Krebsforschung Schweiz

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

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

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
bladder tissue

Neuro-elektromagnetische Stimulation und menschliche Muskelstammzel-
len zur Behandlung von Urininkontinenz

Biomarker discovery engine for novel cancer diagnostics based on liquid
biopsy

Biomarker discovery engine for novel cancer diagnostics based on liquid
biopsy

Upregulation of prostate-specific membrane antigen (PSMA) expression by
approved pharmacological compounds for improved prostate cancer imag-
ing and therapy

Authophagy inhibition and second-line Hormone Therapy as a combined
Therapy for Prostate Cancer

Assay development for EV biomarker validation

Development of a liquid biopsy diagnostic test for prostate cancer base on
novel extracellular viscle-based biomarkers

miRNAs in testicular cancer patient surveillance

Cranio-Maxillofacial Surgery Research:

Schweizer National Fond

Bundesstipendium

Osteoconductive and osteoinductive customized implants for large man-
dibular defects

Pulp Regeneration

B. Kranzblhler

D. Eberli

B. Kranzblhler

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

D. Eberli

D. Eberli

D. Eberli

B. Kranzbuhler

Souzan Salemi

Christopher Millan
Christopher Millan

Thomas Hermanns,
Christian Fankhauser,

Jorg Beyer

F. E. Weber

F. E. Weber



Surgical Intensive Care Medicine:

Vontobel-Stiftung Biased PAR-2 Signaling by Thrombomodulin Bound Thrombin

SPHN Swiss Personalised Sepsis Study

Béatrice Ederer-Weber The bacterial microbiota in burn patiends — understanding microbial evolu-

Foundation tion under antibiotic selection pressure for future therapeutic and preventive
approaches

Animal Welfare in Biomedical Research:

DFG Project funding in Severity assessment in animal based research

FOR 2591 Forschungs-

verbund

SGV Travelgrant for Congress «Measuring Behaviour» in Manchester UK

Bf3R, Berlin, Project Integration of a refinement project on pain management in the mouse
Funding osteotomy model in a basic research study on bone healing (Refine-MOMo

1328-54) Project Funding

R. Schiipbach
R. Schiipbach
P.Buhler

P. Jirkof, M. Arras

M. Durst
P. Jirkof, M. Durst
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1.. Abbott, T.E.F., et al., The surgical safety checklist and patient outcomes after surgery: a prospective observational cohort study, systematic
review and meta-analysis. British Journal of Anaesthesia, 2018. 120(1): p. 146-155.
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Transplant Infectious Disease, 2018. 20(1): p. e12792.
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6. Almahmoud, K., et al., Impact of pelvic fractures on the early clinical outcomes of severely injured trauma patients. European Journal of Trau-
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