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INTRODUCTION

Dear readers,
Dear colleagues,
Dear friends,

| take it as a great opportunity to write a short preface to this scientific re-
port. This document is published every second year and aims to summarize
the scientific activity of our Medicine Section.

What deserves mention?

A. New Organization and Governance of the Faculty.

In 2017, the Faculty of Sciences evolved into the Faculty of Sciences and
Medicine. The two departments became sections, and the two sections
have been organized into departments. In the medicine section, these
departments are clustered depending on research synergies. There are 5
departments: Department of Endocrinology, Metabolism and Cardiovascu-
lar System (EMC, Chair: Prof. Anna Lauber-Biason), Department of Neu-
rosciences and Movement Sciences (NMS, Chair: Prof. Wolfgang Taube),
Department of Oncology, Microbiology and Immunology (IMO, Chair: Prof.
Curzio Riegg), Department of Community Health (MPH, Chair: Prof. Ra-
phaél Bonvin), Department of Medico-Surgical Disciplines (MSS, Chair:
Prof. Moritz Tannast). Adding two words and mixing up the departments
may sound like details, but do not get mistaken: these are milestones in the
recognition of the place the medicine took over time.

B. New Professors, New Chairs.

Since the last report, the section has welcomed new faculty members. In
the so-called “Bachelor curriculum”: David Hoogewijs, Full Professor of
Systemic Physiology; Martina King, Full Professor of Medical Humanities;
Michael Schmid, Full Professor of Neurophysiology; Jens Volker Stein, Full
Professor of Immunology; Csaba Szabo, Full Professor of Pharmacology;
Michael Walch, Full Professor of Anatomy. Furthermore, more recently
Mario Prsa arrived as Assistant Professor in the Laboratory of Cognitive
Neuroscience. In addition, and with elaboration of the Master in human
medicine, the section has been amplified with new professors and new
chairs: Raphaél Bonvin, Professor of Medical Pedagogy; Arnaud Chiolero,
Professor of Epidemiology and Public Health; Bernhard Egger, Professor of
Surgery; Gregor Hasler, Professor of Psychiatry; Pierre-Yves Rodondi, Pro-
fessor of Primary Care Medicine; Moritz Tannast, Professor of Orthopedic
Surgery and Johannes Wildhaber, Professor of Pediatrics.

C. New Buildings, new Premises.

The “medicine pavilion” PER17 is the 4th building of our section on the
plateau de Perolles. It mainly hosts the research groups of the IMO depart-
ment: the groups led by Profs. Nordmann, Riegg, and Szabo. The “master
building” (MAS 16) is the second university “pouch” at the HFR-hopital can-
tonal and welcomed the groups led by Prof. Egger and Tannast. Temporary
locations at the Arsenaux (in the Swisscom building) host the groups of
Prof. Bonvin, Chiolero, Rodondi, and Wildhaber.

D. New Programs.

In addition to existing programs, a unique venture has been set up to deve-
lop a comprehensive curriculum in human medicine.

The existing pregraduate programs are:
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- A three-year Bachelor in Human Medicine,

- A three-year Bachelor in Biomedical Sciences,

- A three-year Bachelor in Sport Sciences and Motor Control.
- A 18-month Master in Sport Science and Motor Control,

- A 18-month Master in Experimental Biomedical Research.

The major novelty in education is the endorsement of a three-year Master
in Human Medicine leading to the Federal Diploma of Medicine. The first
cohort is limited to 40 selected students and started in September 2019.
The master has been drafted to prepare the student to fulfill the needs of
primary care medicine. By providing theoretical and practical knowledge
based on a general medical curriculum, the students are however not li-
mited to primary care medicine. We are even convinced that by providing a
strong medical knowledge based on primary cares, our students will better
perform in all medical specialties during the postgraduate training.

Since French and German are both official languages, UniFR emerges as
the only bilingual university in Switzerland.

Furthermore, the section offers education at the postgraduate level with
«Doctoral Schools» in human medicine, as well as neurosciences, in im-
munology and cancer with collaboration with all other Swiss universities.

Finally, our section of medicine has invested considerable efforts into pro-
moting and fostering research, equal chance and succession at all levels.

What About Research?

In the introduction of the latest scientific report nicely written -and that |
am currently reading to keep in the frame- Jean-Marie Annoni put forward
the honourable rank (119th World, 64th European) of the UniFR in the 2015
Times Higher Education World University Rankings (1). We shortly learned
that our funding was significantly lower than others competitors teaching
medicine in Switzerland (from 2.3 to 4.5-time lower). The question you may
ask is whether these means are sufficient to be competitive in the modern
world where research is increasingly expensive. We can no longer afford
cheap research. Regarding costs in research, | must confess that | remain a
little jealous of the clinical research performed by my cousin James on his
world tour 1772-1775: he simply allowed his sailors in a first boat to access
fresh fruits and compared the risk of scurvy with other sailors accessing
conventional (and unhealthy) diet in a second boat (2). The techniques evol-
ved: genomics and proteomics are to the modern research what smart-
phones are to modern telephony. The budget followed accordingly. Of note,
clinical research faces similar financial expansion due to new administrative
quarrels and “help” of contract research organizations.

Yet, let’s come back to the question about our ability to be competitive. As
you will see in reading this scientific report, the answer to the question is
yes (although an increase in university funding seems essential in the near
future), we are competitive. Of course! Professors at the section of Me-
dicine perform competitive research at molecular, cellular, preclinical and
clinical levels, and in many topics, including neurosciences, cardiovascular
medicine, metabolism, microbiology, immunology, cancer biology, psychia-
try, medical humanities, surgery, orthopaedics and primary care medicine.

Although | neither have the pretension nor the knowledge to explain the
secret of this success, the UniFR and all of us should be proud of our achie-
vements. After saying it, let’s try exploring some tracks:



Is it due to our campus ?

It might be one of the keys. The campus is well located with all modern
facilities in a beautiful Swiss city with long academic and cultural traditions.
Its central location makes it at close vicinity of all big Swiss universities
and technological poles. As the Faculty of Medicine is embedded together
with Sciences, we work, eat and live together with other scientists from
Mathematics, Computer Science, Physics, Chemistry, Geosciences, Biolo-
gy and the Adolf Merkle Institute for Soft Nano- and Material Science. This
situation facilitates and impacts our networking. This situation is unique
and opens interesting opportunities to collaborate, to define priorities and
to raise common goals, such as the Life Sciences supported by the lastest
strategic plan of UniFr.

Yet, does its size matter? The architecture of the plateau de Perolles with
these small pavilions are very close to the perfect size written in the “Tip-
ping Point” by Malcom Gladwell and which describes the success of the
company Gore (one of the world’s most successful company, known in
Switzerland for its textile division). A building with 150 employees repre-
sents the best architecture to allow people to interact and to maintain a
social relationship (3). This “rule of 150" is true for Gore Associates and
certainly holds true for us as well.

Is this due to our researchers?

To paraphrase Kaoru Ishikawa: the research quality of the section is clo-
sely linked to its researchers(4). A few days ago, | received an article from
PLOS Biology 2019 (5). This article lists the best researchers in the any
field of Science. The authors -John P. A. loannidis, Jeroen Baas, Richard
Klavans and Kevin Boyack - report “a standardized quote metrics author
database based on 22 scientific fields and 176 subfields”. The study provi-
des a ranking of the 100,000 most prolific scientists out of 6,880,389 (this
makes 1.4% of scientists). With modern technology, we can easily consult
the tables and sort for the representatives of our section. So did | ... with
my costly and efficient smartphone. It’s fun. Of course, one should not ove-
rinterpret this list and it is expected not to be listed (like 99% of the life
sciences researchers and some nobel prize winners). To my surprise our
small community was however well represented (Patrice Nordmann — Mi-
crobiology- n°675 and Csaba Szabo — Pharmacology-n°1236 at the top of
rank) and at similar ranking than most Nobel Prize recipients (Figure)

In short and on behalf of all members and friends of the Section of Me-
dicine, | wish you an interesting reading in the different fields of medical
science and research.

Prof. Stéphane Cook

Président Section of Medicine

INTRODUCTION
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Anna Lauber-Biason

Understanding human sex
development: from bedside to
animal models and back

Introduction

Sex determination refers to the developmental processes by

which the bipotential gonads develop as either testes or ovaries.
Disorders of sexual development (DSD) are rare congenital
conditions affecting more than 1 in 4500 newborns. Children
with DSD face considerable challenges including surgical
correction and gender assignment, as well as associated
complications such as infertility and predisposition to gonadal
tumors. Unfortunately, causative genetic mutations are found

only in a minority of affected patients due to an incomplete

understanding of the genetic programs and molecular pathways
involved in sex determination and DSD.

We use state-of-the-art next generation sequencing and
bioinformatics approaches to identify gene variants likely
implicated in DSD patient phenotypes.

Our group described three new clinical entities leading to DSD
in patients, the WNT4 deficiency (the Biason-Lauber syndrome),
CBX2 defects and defects in the androgen backdoor pathway.
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Identification of new factor implicated in abnormal sex
development in humans.

Currently, around 50% of patients presenting with disorders or diffe-
rences of sexual development (DSD), do not have a diagnosis. Not
only is this a hindrance in the management of the cases, but it is
also stressful for the families and the patients concerned. In order
to identify the genetic and molecular basis of disease, Whole Exome
Sequencing (WES) has become one of the foremost methods of
choice. In collaboration with national and international partners, we
gathered samples of a large cohort of patients with unexplained DSD
(n > 150) and used WES to identify genetic variants. We are current-
ly analyzing the WES data obtained in order to make connections
between the phenotype and the genotype of the undiagnosed DSD
patients and to gain novel insights into the underlying process of
human sex determination and differentiation.

Patrick Sproll

CARDIOVASCULAR, METABOLISM AND ENDOCRINOLOGY

Of Man and Fly: Drosophila melanogaster as a model to study
human disease.

Human genome wide next generation sequencing (NGS) assays,
such as whole exome sequencing (WES) have successfully identi-
fied thousands of variants in human disease. These insights could
lead the way to breakthrough treatments; however, several challen-
ges hinder progress, making innovative approaches to accelerate
the follow-up of results from WES an urgent priority.

Mouse models are often not entirely appropriate for investigating
the functional consequences of the identified variant. Together with
more traditional approaches, such as cell-based studies, we exploit
the largely untapped and rather unconventional potential of the fruit
fly, Drosophila melanogaster, for functional investigation of findings
from human WES (4,5).

This newly acquired expertise will appeal to both human geneticists
seeking innovative strategies for experimental validation of findings
from WES, as well as the Drosophila research community, by whom
ongoing investigations of the implicated genes will powerfully inform
our understanding of human disease.

Ivan Domenech Mercade

Figure 1: Human sex development. In blue the male pathway, in pink the female.

Abbreviations: AMH: Anti-Mllerian Hormone. CBX2: Chromobox2; FOXL2: ForkheadboxL2;
RSPO1: Root-plate specific Spondin1; SF1/NR5A1: Steroidogenic Factor 1; WT1: Wilms’ Tumour
suppressor 1; SOX9: SRY- box9; SRY: Sex determining Region Y; WNT4: Wingless Type MMTV in-
tegration site family, member 4; FGF9: Fibroblast Growth Factor 9; GATA4: GATA binding protein 4.
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CARDIOVASCULAR, METABOLISM AND ENDOCRINOLOGY

Generating human somatic gonadal cell models from induced
pluripotent stem cells.

Human sex development relies on differentiation of the gonads, in
which the Sertoli and granulosa cells play a key role respectively
for men and women. Many differences of sex development (DSD)
are due to alteration of these two cell types. The study of the
mechanisms underlying these conditions is crucial for optimal clinical
management of DSDs. The primary collection of these cells is painful
for the patient and their culture extremely difficult due to their short
lifespan and the loss of their unique characteristics when cultured in
vitro. Additionally, the available cell models cannot reproduce the
mechanism leading to disease in single DSD patients.
Human induced-pluripotent stem cells (iPSCs) are developing as
exciting cell sources for applications in regenerative medicine and
drug discovery, primarily based on their extensive similarities to their
human embryonic stem cell counterparts and shared properties
of self-renewal and multilineage differentiation capabilities. iPSCs
can be derived from somatic cells like fibroblasts, peripheral blood
mononuclear cells (PBMCs) or urinary progenitors cells (UPs) via
ectopic expression of transcription factors SOX2, OCT4, KLF4,
NANOG, C-MYC and LIN28. Further differentiation into male (Sertoli-
like) and female (granulosa-like) cells is obtained by exposure of
the patient-derived iPSCs to sex-specific factors, such as FGF9 or
estradiol.

Daniel Rodriguez-Gutierrez & Dirk Hart

Selected Publications

Figure 2: Conceptual scheme illustrating proposed research
aiming to generate patient-specific cell models of Sertoli cells
and granulosa cells by guided differentiation of iPSCs derived

from patient cellular sources.
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Zhihong Yang

Aging and age-associated diseases

INTRODUCTION

Aging and age-associated diseases including cardiovascular
disease, type-Il diabetes, chronic kidney disease, etc, remain the
great challenge for our society. The mechanisms of organismal
aging and vulnerability of elderly individuals to chronic diseases
remain largely unknown. Our research work in 2017 and 2018
have focused mainly on the roles of the enzyme arginase-Il (Arg-
Il) which metabolizes L-arginine, in lifespan regulation, aging-
associated pancreatic endocrine dysfunction, vascular aging
and renal water handling.
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CARDIOVASCULAR, METABOLISM AND ENDOCRINOLOGY

Molecular mechanisms of Arg-Il induced mMTORC1/S6K1 activa- > Role of Arg-Ill in lifespan regulation:

tion in vascular senescence and apoptosis:

As mentioned, Arg-ll activates mTORC1/S6K1 pathway which
contributes to cell senescence and apoptosis. In an attempt to
elucidate the underlying mechanism and through a proteomic
analytic approach using native and truncated Arg-ll mutants, we
identified myosin-1b (Myo1b) as a mediator. Our work shows that
Arg-ll is upregulated and promotes association of Myolb with
lysosomes in senescent vascular smooth muscle cells (SMC), which
moves lysosomal positioning to cell periphery, resulting in spatial
separation and dissociation of TSC from lysosome and in turn
hyperactive mTORC1 signaling. This mechanism leads to vascular
SMC apoptosis in vascular aging. The study discovers a novel
mechanism, i.e., Arg-1l/Myo1b/mTORC1 pathway, in vascular aging
(Yu Y. et al., Cell Death Dis. 2018;9:313).

Role of Arg-Il in age-associated pancreatic endocrine dysfunc-
tion:

Aging is an important risk factor for pancreatic endocrine
dysfunction. We further explored the role of Arg-Il in this aspect in
aging pancreas. We showed that Arg-Il is mainly expressed in acinar
cells of pancreas and upregulated in old mice, particularly in females.
The age-associated augmentation of Arg-Il in acinar cells enhances
p38mapk activity, leading to increased TNF-a release which in turn
causes B-cell apoptosis. Arg-ll-/- mice (particularly females) are
protected from age-associated glucose intolerance and demonstrate
greater glucose induced-insulin release, larger islet size and B-cell
mass, more proliferative and less apoptotic B-cells as compared to
the age-matched WT controls. Thus, this study demonstrates a role
of Arg-Il in crosstalk between acinar cells and (-cells, which plays a
role in age-associated glucose intolerance (Xiong Y, et al., Diabetes

2017;66:1636-1649)

Role of Arg-ll in renal water handling and function (Research
work in frame of collaboration with NCCR-Kidney.CH):

We further explored the role of renal Arg-Il in regulation of water
balance, since Arg-Il is highly expressed in the kidney. We show
that Arg-Il expression is enhanced in collecting ducts by water
deprivation. The enhanced Arg-Il levels in the collecting ducts
under this condition negatively regulates the water channel AQP2
expression and function, leading to reduced urine concentrating
capability in kidney, which is not through modulation of cAMP
pathway and vasopressin release. This effect of Arg-Il is lost in old
mice (Huang J, et al., FASEB J. 2018;32:5520-5531). Furthermore,
a collaboration with university of Zirich shows that mice with
uninephrectomy (UNX) develop a small increase in blood pressure
that is prevented by I-citrulline supplementation or arginase
deficiency, two measures that appear to compensate for the impact
of kidney mass reduction on L-arginine metabolism (Pillai SM et al.,
J Am Heart Assoc. 018;7:€008025). »
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Finally, we demonstrate a role of Arg-Il in lifespan regulation in mouse
model. We found an age-associated increase in Arg-ll expression
levels in different organs of WT mice accompanied with increase in
p16INK4, S6K1 signaling, and p66Shc levels. These aging hallmarks
are significantly attenuated in the Arg-ll-/- mice particularly in fe-
males. Accordingly, Arg-1l-/- mice have extended lifespan. The study
suggests that targeting Arg-Il in aging could prolong lifespan (Xiong
Y, et al. Front. Physiol. 2017;8:682).



Summary of the major findings on the role of arginase-Il (Arg-Il) in aging and age-associated diseases.

Arg-Il is upregulated in aging. In the vasculature, Arg-Il activates mTORC1 signaling through Myosin 1b (Myo1b), leading to vascular
cell senescence and apoptosis and vascular dysfunction; Enhanced Arg-Il in pancreatic acinar cells in aging releases inflammatory
cytokines which damage endocrine (B-cells, leading to aging pancreatic aging phenotype; In the kidney, dehydration upregulates the
water channel AQP2 in kidney collecting ducts and stimulates water reabsorption, but also upregulates Arg-Il in the same cells. The
upregulated Arg-Il counter regulates renal water reabsorption and fine tunes the water balance. This interaction between Arg-Il and
AQP2 s not observed in the aging kidney, i.e., genetic disruption of Arg-Il did not enhance water reabsorption in the aging kidney.
Finally, our study demonstrates that Arg-Il deficient mice reveal an extended lifespan as compared to the control wild type mice.
Targeting Arg-Il could be beneficial to slow down aging process and age-related chronic diseases.

Selected Publications
Xiong Y, Yepuri G, Necetin S, Montani ~ Yu'Y, Xiong Y, Montani JR, Yang Z, Ming ~ Huang J, Montani JF, Verrey F, Feraille E,
JP, Ming XF, Yang Z. (2017). XF. (2018). Ming XF, Yang Z. (2018).

Arginase-ll promotes tumor necrosis Arginase-Il activates mTORC1 through Arginase-Il negatively regulates renal
factor-a release from pancreatic acinar myosin-1b in vascular cell senescence aquaporin-2 and water reabsorption.
cells causing B-cell apoptosis in aging. and apoptosis. Cell Death Disease FASEB J. 32:5520-5531.

Diabetes. 66:1636-1649 9:313.
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Stéphane Cook
Mario Togni

Cardiology

Introduction

Interventional cardiology is a rapidly evolving field that has
made considerable progress throughout the last decades. From
simple percutaneous balloon dilation of coronary arteries, such
as performed in the beginnings of interventional cardiology in
1977, to the implantation of fully bioresorbable coronary stents,
these advances have allowed to optimize patient care and
significantly diminish dismal clinical events as e.g. cardiac death
or myocardial infarction.

In spite of the multitude of innovations in the field, some
challenges remain yet to be opposed: ranging from prevention
of coronary artery disease over an optimization in treatment
of patient subpopulations to adverse clinical events related to
coronary device implantation.

This research is multifaceted, includes preclinical and clinical
research.
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Clinical Research (Research Leader - PD Dr. Serban Puricel)

Throughout the years 2017 and 2018 the unit has conducted a
5-year angiographical and optical coherence tomography ima-
ging follow-up in EVERBIO-II trial. Analysis and Interpretation of a
sub-study that assessed vascular healing by optical coherence to-
mography in the studied devices is currently on-going.

The research group has the lead on several multicentre clinical
registries and participate in various multicenter clinical trial in
interventional cardiology.
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Preclinical Research (Research Leader - PD PhD Marie-Noélle
Giraud)

Ischemic injury damages myocardial tissue, resulting in an
impairment of left or right ventricular function. Remodeling of
infarcted myocardium leads to life-threatening Heart Failure (HF).
HF had become a rapidly growing public health issue with an
estimated prevalence between 1.3 to 6.7% globally. The prevention
and management of chronic HF urgently require new therapeutic
approaches. The successes of HF treatment foresee the increased
activity performance and quality of life of the patient, as well as delay
or suppression of end-stage HF and cardiac remodeling, reduced
rate of rehospitalization and mortality. To treat patients with chronic
MI and reduced LVEF, several phases I/l clinical trials reported the
safety and efficacy of an intramyocardial or epicardial application
of selected BMDC. The general concept is that cells modify local
inflammatory conditions, release factors involved in tissue repair,
mitigate the progression of ventricular remodeling, and rescue the
cardiac function. However, unsolved challenges have impaired the
power of this treatment approach. The efficacy of the BMDC therapy
remains dependent on an appropriate patient selection and the

implementation of quality and functional tests of the cells.

The goals of the research group are 1) to develop an Advanced
Therapy Medicinal Product (ATMP) consisting of a cellularized
biomaterial composed of autologous BMDC and a matrix, 2) to
develop a functional test for the cardiac regenerative capacity of the
ATMP and 3) investigate the emerging regenerative function of the
myocardium and the prevailing role of the immune system.

Optimization of the ATMP composition.

We have investigated various combinations of matrices and
cells and developed a biological patch with the high potential for
cardiac repair and consisting of a biologically active matrix and an
unselected association of stromal and hematopoietic lineages cells,
harvested from the bone marrow. The unique value of the ATMP is
the activation of the cells with a matrix that potentiate their effect on
the cardiac immune response and their associated repair capacity
(figure 1).

SCIENTIFIC REPORT 2017/2018 17



CARDIOVASCULAR, METABOLISM AND ENDOCRINOLOGY

Identify the immune response as a critical parameter is
modulate for cardiac repair.

Cardiac remodeling post-Ml is characterized by excessive
deposition of extracellular matrix (fibrosis) and involve
myofibroblasts and macrophages. We have quantified in vivo the
anti- and pro-inflammatory phenotype switch in the infarct area
induced by the BMDC/matrix treatment, resulting in functional
improvement of treated heart.

Evaluation of the repair capacity of the ATMP.

We have established a functional test in vitro to test the regenerative
capacity of the ATMP. Macrophages are cultured with conditioned
medium from ATMP, and we evaluate their plasticity and phenotypes
and the induction of the proliferation of cardiomyoblasts.

Recognize the existence of responders and non-responders in
preclinical investigations.

We showed in animals, like patients, showed different outcomes to
the ATMP treatment. The identification of this dichotomy (responders
versus non-responders) is essential for the reproducibility of
translational research. A degree of heterogeneity between
phenotypical and genotypically similar animals may influence the
response to the therapy. As we have demonstrated that the immune
response is a significant player in cardiac repair induced by ATMP
treatment, we now aim at evaluating individual specificity related to
the immune system signature and the relationship with the response

Figure 1: Goldner Staining of a cross section
of an infarcted heart treated with cell/matrix

and showing a reduced fibrotic scar.

status of the animals treated with our biologic patch.
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David Hoogewijs

Integrative oxygen physiology

Introduction

The maintenance of oxygen homeostasis is an essential
physiological challenge for all large animals. Reduced oxygen
supply (hypoxia) induces alterations in the gene expression
pattern, serving for the adaptation to the environmental
conditions at the cellular, local and systemic level.

At the cellular level changes in oxygen availability are sensed by
a group of enzymes that directly control the cellular response
to low oxygen by destabilizing hypoxia-inducible factor (HIF) a
subunits, the master transcriptional regulators of the hypoxic
response. Our group explores the molecular mechanisms of
cellular adaptation to hypoxia and aims to understand the
differential regulation between the transcription factors HIF-1
and HIF-2 in response to hypoxia with a strong focus on distal
regulatory DNA regions and oxygen-dependent erythropoietin
gene expression.

At the systemic level oxygen transport and storage is assured
via heme-containing globins. These oxygen-binding proteins
are among the most intensively studied of all proteins. The field
has been revolutionized recently by major advancements in our
understanding of these proteins. Genomic information accrued
over the last 20 years has greatly expanded the established
repertoire of mammalian globins, beyond the familiar hemoglobin
and myoglobin. Using a wide variety of molecular techniques
complemented by bioinformatical approaches we investigate
the regulation and physiological role of novel oxygen-binding
proteins.
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Novel oxygen-binding globins

Globins are small globular metallo-proteins containing a heme
prosthetic group, by which they can reversibly bind gaseous
ligands like O2, CO and NO. Historically, the familiar vertebrate O2-
binding hemoglobin and myoglobin were among the first proteins
whose sequences and structures were determined over 50 years
ago. Most known globins fulfil respiratory functions. However,
over the last two decades evidence has accrued indicating that
globins exhibit additional, novel functions as enzymes, sensors
and signaling molecules. Genomic analyses have considerably
altered and extended our view of the globin family in mammals,
leading to the discovery of novel globin types like neuroglobin
and cytoglobin. More recently, we identified androglobin as fifth
mammalian globin, with most abundant expression levels in testis.
Remarkably, androglobin (Adgb) has a chimeric nature with an
N-terminal calpain-like domain and its internal globin domain is
circularly permuted, an unprecedented feature in the globin field
(Figure 1). This newest member of the globin family is evolutionary
ancient and extremely conserved, being present in mammals, more

basal animal clades and even unicellular organisms. Androglobin
expression is associated with late stages of spermatogenesis. Male
Adgb-deficient mice display a developmental defect during later
stages of spermatogenesis. Furthermore, we could demonstrate
auto-proteolytic activity of Adgb following recombinant expression
in insect cells (Bracke et al. 2018). Ongoing research, funded by the
German Research Foundation and the SNSF, aims at elucidating
the physiological role, regulation and biomedical implications of this
novel globin type.

Additional mammalian globin studies identified cytoglobin (Cygb)
as implicated in chronic kidney disease. By using a Cygb-deficient
mouse model we demonstrated a Cygb-dependent reduction in
renal function, coinciding with a reduced number of podocytes.
Employing numerous podocyte cellular models, we could show that
Cygb-deficient cells display an increase in cell death, accumulation
of ROS, an impaired cellular bioenergetic status and upregulation of
multiple genes involved in apoptosis and redox balance, indicating
an anti-oxidative role of Cygb in podocyte cell lines (Figure 2).

Figure 1. The chimeric domain structure of human androglobin.

The calpain-like protease domain, the rearranged globin domain and the calmodulin-binding IQ motif are indicated.
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Figure 2: CYGB-deficiency increases oxidative stress
A) Podocyte cells were stably transfected with 2 independent short hairpin RNA (shRNA) sequences targeting human
CYGB (shCYGB) and a control shRNA (shCTR). Quantification of the cytoplasmic redox-sensitive probe roGFP2-
Orp1 oxidation in wild type (WT), shCTR and shCYGB cells under basal conditions (white bars) and upon treatment
with Antimycin A, a mitochondrial complex Ill inhibitor (black bars). *p<0.05 compared to non-treated WT. §p<0.05

compared to Antimycin A treated WT.

B) Intracellular ROS production using a redox-sensitive DCF probe following Antimycin A treatment. ***p<0.001

20 SCIENTIFIC REPORT 2017/2018



Hypoxia-dependent gene regulation

An additional research theme of our group represents the study
of various aspects of the VHL/PHD/HIF oxygen sensing pathway.
Hypoxia stabilizes hypoxia-inducible factor a subunits (HIFa) which
together with the constitutive HIFb subunit form the active HIF-1
and HIF-2 transcriptions factors. HIFs induce several hundred genes
following a drop in oxygen availability. While HIF-1a is ubiquitously
expressed and regulates a broad variety of target genes, HIF-
2a expression is more specific and its downstream functions are
less established, but include erythropoietin (Epo) as target gene.
Mutations in components of the oxygen sensing pathway have been
described in patients suffering from increased red blood cell mass or
erythrocytosis (Figure 3). We have functionally characterized several
PHD2 mutations leading to abnormal HIF-2a protein production,
resulting in increased transcription and Epo production, which then
drives the production of red blood cells. Recently we reported the
discovery of mutations in a novel exon within the VHL gene leading
to erythrocytosis (Lenglet et al. 2018), further substantiating that
the underlying molecular cause of hereditary erythrocytosis is more
complex than previously anticipated.

We studied several additional aspects of Epo gene regulation
including the identification of a distant element regulating renal
oxygen-dependent Epo transcription. Finally, using an Epo BAC
transgenic mouse model we established renal cell lines capable of
hypoxia regulated Epo production (Imeri et al. 2019). These cells
represent an appropriate physiological model to investigate various
candidate Epo regulating factors, studies currently funded by the
NCCR Kidney.CH.
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Figure 3: Schematic overview of the oxygen signalling
cascade.

Under normoxic conditions, hydroxylation of HIFa subunits
by oxygen sensing prolyl-4-hydroxylase domain (PHD)
enzymes leads to the binding of the E3 ubiquitin ligase von
Hippel-Lindau protein (VHL) followed by polyubiquitination
and proteasomal destruction. Under hypoxic conditions, HIFa
remains stable, heterodimerizes with HIF3 and transcriptionally
activates a large number of genes involved in the adaptation to
decreased oxygen supply, including the gene encoding Epo.
Hereditary erythrocytosis revealed PHD2, VHL and HIF-2a
(marked in blue) as key players in oxygen-regulated Epo gene
expression.
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Abdul Dulloo

Mechanisms driving fat storage

during weight regain after
caloric restriction

Introduction

There is strong epidemiological evidence of increased risks for
obesity, type 2 diabetes and cardiovascular diseases in men and
women who in young adulthood experienced weight fluctuations
involving the recovery of body weight after weight loss - whether
due to disease, famine, voluntary slimming by dieting or when
weight fluctuations occurred much earlier in life and involved
catch-up growth after earlier growth retardation. In addressing
the pathways by which such weight fluctuations predispose to
fatness and cardiometabolic diseases, our research focuses
on the mechanisms that regulate body composition (fat mass
and lean mass) during weight recovery, and how they confer
increased susceptibility for development of insulin resistance.
Over the period 2017-2018, our investigations were focused on
two main topics: |.) the role of reduced skeletal muscle protein
turnover and local thyroid hormone metabolism in the thrifty
metabolism (i.e. suppressed thermogenesis) that facilitates
body fat recovery during weight recovery, and Il.) to integrate
such thrify metabolism driving preferential catch-up fat with the
subsequent phenomenon of hyperphagia persisting after weight
recovery and leading to body fat overshooting — a cardinal
feature of a mechanistic explanation as to how dieting and
weight cycling may predispose to increased fatness.
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I. Skeletal muscle hypothyroidism and diminished protein
turnover in thrifty mechanisms driving body fat recovery

Using a rat model of semistarvation-refeeding in which catch-
up fat is driven by suppressed thermogenesis, we measured in
refed and control animals the following: (i) in-vivo rates of protein
synthesis in hindlimb skeletal muscles using the flooding dose
technique of 13C-labeled valine incorporation in muscle protein,
(i) ex-vivo muscle assay of net formation of thyroid hormone tri-
iodothyronine (T3) from precursor hormone thyroxine (T4), and (iii)
protein expression of skeletal muscle deiodinases (type 1, 2 and 3).
Our results indicate that after 1 week of calorie-controlled refeeding,
the fractional protein synthesis rate was lower in skeletal muscles
of refed animals than in controls (by 30-35%, p<0.01) despite no
between-group differences in the rate of skeletal muscle growth
- thereby underscoring concomitant reductions in both protein
synthesis and protein degradation rates in skeletal muscles of refed
animals compared to controls. These differences in skeletal muscle
protein turnover during catch-up fat were found to be independent
of muscle fiber composition, and were associated with a slower
net formation of muscle T3 from precursor hormone T4 (Figure 1),
together with increases in muscle protein expression of deiodinases
which convert T4 and T3 to inactive forms. Our results suggest that
diminished skeletal muscle protein turnover, together with altered
local muscle metabolism of thyroid hormones leading to diminished
intracellular T3 availability are features of the thrifty metabolism that
drives the rapid restoration of the fat reserves during weight regain
after caloric restriction (1).
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Figure 1 : Skeletal muscle hypothyroidism persists during
refeeding.

Net T3 formation from its T4 precursor in skeletal muscle from
(i) rats semistarved (SS) for 14 days and their controls (CSS),
and (i) rats refed for 7 days (RF7) and their controls (CRF7).
The values are mean +SE (n=6). Statistical significance of diffe-
rences are indicated as follows: ** p<0.01; *** p<0.001. Repro-
duced from Calonne et al. (1)
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Il. Collateral fattening: a novel concept in body composition
autoregulation

In recent years, there has been a resurgence of interest into the role
of body composition in the control of appetite/hunger, with particular
focus on the role of lean mass or fat-free mass (FFM). In examining the
role of FFM in the control of food intake, we have emphasized the V’-
or ‘U’-shaped relationship between appetite/hunger and FFM, and
that a distinction should be made between a ‘passive’ vs. an ‘active’
role of FFM: the passive role being mediated by ‘energy-sensing’
mechanisms that translate FFM-induced energy requirements to
energy intake, and the active role operating in the defense of FFM
deficit by driving hyperphagia through putative ‘proteinstat’ signals
(2). In particular, under conditions of a temporal desynchronization
in the recovery of body composition, with complete recovery of fat
mass preceeding that of FFM, persistent hyperphagia driven by the
need to complete the recovery of FFM will result in the excess fat
deposition (hence collateral fattening) and fat overshooting (Figure
2) - a cardinal feature of human body composition autoregulation
as to how dieting and weight cycling, as well as sedentariness,
may predispose to increased fatness (3); Figure 3. This concept of
collateral fattening emphasizes the importance of a healthy lifestyle
centered on balanced diets and physical activity in the protection
against lean mass deficits pertaining to both the prevention and
treatment of obesity.

Figure 2 : Concept of ‘Collateral Fattening’.

A deficit in FFM results not only in a lower energy expenditure
(EE) and hence lower energy needs for weight maintenance,
but also in the activation a feedback loop that drives energy in-
take (EIN) in an attempt to restore FFM through the lean-to-fat
partitioning characteristic (Pc) of the individual. Reproduced
from Dulloo et al. (2)
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Figure 3: Models of collateral fattening and fat overshoo-
ting.

Dynamics of body composition recovery, with fat and FFM
synchronization (panel A) or desynchronization (panel B and
C) during weight recovery. The Y-axis represent changes in
fat and FFM as a percentage of initial (baseline) values, and
the number 1 and 2 represent synchronized fat and FFM
recoveries, respectively, as determined by the intrinsic lean-fat
partitioning characteristic of the individual.

Panel A): Fat and FFM reached complete (100%) recovery
simultaneously; there is no fat overshoot.

Panel B): Fat recovery alone is accelerated (either by adaptive
thermogenesis or by excessive hyperphagia or by both) such
that this catch-up fat results in complete (100%) fat recovery
before complete FFM recovery; this desynchronization
(represented by the gap between the green filled circles)
results in collateral fattening and fat overshoot.

Panel C): Altered intrinsic lean-fat partitioning at the expense of
FFM (i.e. slower recovery of FFM- e.g. due to dietary protein or
micronutrient deficiencies or lack of physical activity) and hence
energy diverted to recovery of fat) also results in complete fat
recovery being reached before complete FFM recovery; this
desynchronization (represented by the gap between the green
filled circles) results in collateral fattening and fat overshoot.
Reproduced from Dulloo et al. (3)
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Jean-Pierre Montani

Cardiovascular and metabolic
responses to alcohol associated
with sugar or festive meals

Introduction

Our general research interests focus on the short-term
impact of the ingestion of various meal types and drinks on
cardiovascular and metabolic regulation. To that purpose, we
study healthy young and older human subjects in randomized
cross-over designs, with continuous non-invasive monitoring
of cardiovascular variables (such as blood pressure, heart rate,
cardiac output, skin blood flow) and of metabolic variables
(such as energy expenditure, respiratory quotient and skin
temperature). After a control baseline, subjects ingest a test
meal or drink, and are monitored continuously for the following
two or three hours. In the previous report, we presented our
results of the ingestion of caffeinated energy drinks (Red Bull).
In the current period, four specific questions were addressed in
healthy human subjects, focusing on the response to alcohol
associated with sugar (alcopop) or with festive meals as well as
the impact of drink temperature on the ingestion of mixed wined
and of herbal caffeinated tea.
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Does drinking alcohol with sugar (alcopop) impact the cardio-
vascular response more than drinking alcohol alone?

We compared the cardiovascular response in healthy young
subjects sitting comfortably and during prolonged active standing
with a 30-min baseline and following ingestion of 400 mL at 10°C
of either: water, water + 48 g sugar (corresponding to a standard
soft drink), water + vodka (1.28 mL/kg of body weight, providing 0.4
g alcohol/kg), water + sugar + vodka, according to a randomized
cross-over design. Compared to alcohol alone and despite a lower
breath alcohol concentration, ingestion of the combination of alcohol
and sugar induced hypotension in sitting position related to acute
vasodilation, an increase in cardiac load with greater tachycardia
(Figure 1), and an impairment of the hemodynamic reserve during
active standing compromising orthostatic tolerance. These results
could be of clinical importance with higher doses of alcohol or if
combined with other hypotensive challenges.

Fig 1: Changes in heart rate after alcopop ingestion

Four drinks given on separate days were compared in the same
individual. Water alone (W, black symbol) led to bradycardia
whereas alcohol with sugar (V+S, red symbol) led to a much
greater increase in heart rate than sugar (S, green symbol) or
alcohol (V, blue symbol) alone.

Should we drink tea hot or cold?

We have previously shown that drinking cold water leads to cardiac
unloading and bradycardia, not seen when water is drunk at body
temperature. However, the importance of temperature of common
drinks, such as tea or alcohol, has not been thoroughly investigated.
We compared the cardiovascular and metabolic responses in healthy
subjects during baseline and following 500 mL of unsweetened Yerba
Mate tea ingested over 5 min either at cold (~3°C) or hot (~55°C)
temperature. Compared to hot tea, cold tea induced a decrease
in heart rate and an increase in baroreflex sensitivity, fat oxidation
and energy expenditure (Figure 2). Ingestion of cold tea may be
beneficial for weight control as it induced a greater stimulation
of thermogenesis and fat oxidation than hot tea while decreasing
cardiac load. »»
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Fig 2 : Changes in energy expenditure after hot or cold tea
ingestion

Ingestion of cold tea led to an 8.3% increase in energy expen-
diture (EE) over 90-min post ingestion whereas the increase
was only 3.7% after hot tea. The increase in EE was much hi-
gher than what is required to warm up the cold drink to body
temperature.



Is the response to a mixture of wine with sugar different when
drunk hot rather than cold?

As a drink, red wine is sometimes consumed mixed with fruit
juice or sugar and can then be drunk either cold (sangria) or hot
(mulled wine). We compared the ingestion of mixed wine consumed
at either cold (~3°C) or hot (~55°C) temperature. Alcoholemia
was not altered by drink temperature. The magnitude and/or the
directional change of most of study variables differed during the
first 20 min following ingestion. By contrast, late changes were
similar between cold and hot wine ingestion, underlying the typical
effects of alcohol and sugar intake on the cardiovascular system.

Does a festive meal with alcohol load the heart and promote
orthostatic hypotension?

We compared the postprandial hemodynamics responses after
ingestion of a classical high-fat energy-dense meal versus a
light ready-meal, both accompanied with wine. Consumption of
the festive meal increased cardiac load as evidenced by higher
increases in heart rate, cardiac output, double product and cardiac
power output, and led to greater vasodilation and rises in skin blood
flow and temperature. Greater increases in heart rate and double
product were also observed during orthostatic challenges. The
reduced hemodynamic reserve after a festive meal may impede the
cardiovascular capacity in elderly subjects who are at greater risk for
postprandial hypotension and cardiovascular diseases.
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Beat Schwaller

The role of specific calcium-binding
proteins in neurodevelopmental
and neuropsychiatric disorders and
cancer biology

Introduction

Cytosolic Ca?-binding proteins act as modulators of
intracellular Ca?* signals and consequently are important for
almost all aspects of biological processes. Together with the
sophisticated machinery named the Ca? signaling toolkit
that includes Ca?* channels, pumps and organelles such as
the (sarco)endoplasmic reticulum and mitochondria, Ca?*-
binding proteins (e.g. parvalbumin (PV) and calretinin (CR)) are
implicated in shaping intracellular Ca?* signals. In the currently
main research Topic 1, we investigated the role of PV, a crucial
modulator of Ca?* signals, in a subpopulation of neurons, the
so-called Pvalb neurons. A decrease of PV expression, mostly
observed in post mortem brains of patients with autism disorder
spectrum (ASD) and schizophrenia, as well as in mouse models
of these neurodevelopmental disorders hints towards a causal
role of PV in the etiology of these disorders.

In Topic 2, our focus is centered on the role of CR in malignant
mesothelioma (MM), an asbestos exposure-associated
aggressive and currently non-curable cancer type. At present
CR immunohistochemistry is used for MM identification; our
studies aim to elucidate the function and regulation of CR in
MM cells with CR emerging as a potential therapeutic target.

Further analyses of Ca?* signaling toolkit components are part
of Topic 3.
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1. Decreased expression of PV, not loss of Pvalb neurons is the
hallmark in certain ASD mouse models; PV re-expression res-
cues the ASD phenotype in mice

In the previous period (2015-16), we had reported that mice deficient
for PV (PV-/-) or with =50% reduced PV expression levels (PV+/-
) display behavioral phenotypes with relevance to both ASD core
symptoms, i.e. l) abnormal social interactions and deficiencies in
communication, as well as ll) repetitive and stereotyped patterns of
behavior (Wéhr et al. 2015). They also show signs of ASD-associated
comorbidities including reduced pain sensitivity and increased
seizure susceptibility. Of utmost importance, staining of the Pvalb
neurons with the second marker Vicia Villosa Agglutinin (VVA), a
lectin recognizing the specific extracellular matrix enwrapping Pvalb
neurons, revealed the Pvalb neuron population to be present in
identical numbers (as in wildtype mice) in PV-/- and PV+/- brains,
although the number of PV-immunoreactive (PV+) interneurons is
either 0% and ~65% in these mice, respectively (Filice et al. 2016).
This PV downregulation is not unique to PV+/- mice, but also present
in validated ASD mouse models including Shank1-/-, Shank3B-/-
and Cntnap2-/- mice (Lauber, Filice et al. 2018) representing genetic
ASD models, as well as in utero valproic acid (VPA)-exposed mice,
the latter representing a so-called environmental ASD model. The
striatum was identified as a hotspot for PV downregulation in
Shank3B-/-, Cntnap2-/- and VPA mice.

Knowing that the cortico-striato-thalamic circuitry is important
for speech and language development, alterations in striatal PV
expression and associated (homeostatic) adaptations are likely to
play an important role in ASD etiology in mouse models (and possibly
humans). In a “rescue strategy” approach, we first demonstrated
that oral administration of 17-f estradiol (E2) from postnatal days
5-15, increased PV expression levels in treated male PV+/- mice
to values close to wildtype levels. This significantly attenuated
sociability deficits selectively in PV+/- mice in the direct reciprocal
social interaction and the 3-chamber social approach assay, as
well as decreased repetitive behaviors (Fig. 1) (Filice, Lauber et al.
2018). The absence of E2-linked amelioration of ASD-like behaviors
in PV-/- mice indicates that PV upregulation is required for the E2-
mediated rescue of ASD-relevant behavioral impairments. Current
experiments with a new transgenic mouse line aim to downregulate
PV expression at specific time points of development and possibly
detect the emergence of an ASD-like phenotype.

NEUROSCIENCES

Fig. 1 A) 17- Estradiol (E2) treatment from PND5 — 15 results
in PV upregulation in male PV*"- heterozygous mice (red boxed).
B) Vehicle-treated PV*- mice show no preference for a social
behavior following a social behavior in the reciprocal social in-
teraction assay (left; red boxed). E2 treated PV*- mice show
a clear preference for a social behavior following a social be-
havior (right; red boxed). C) The preference index (S-O) is in-
creased in E2-treated PV*- mice in the 3-chamber assay (red
boxed). D) Repetitive behavior tested in the marble-burying as-
say is decreased after E2 treatment of PV*- mice (red boxed).
All results are indicative of an attenuation of ASD-like behaviors
resulting from juvenile E2 treatment of PV*- mice. Figure modi-
fied from (Filice, Lauber et al. 2018).
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Fig. 2 Top) Schematic representation of the lentiviral construct with OCT4 (blue) and SOX2 (orange) binding
sites. OCT4/SOX2 binding initiates expression of eGFP and Puro”. Middle) Increased tumor growth of human
ZL55-S0O"s" eGFP+ CSC cells in mice. A) Higher load of tumor nodules on the visceral pleura (arrows) in mice
injected with eGFP* CSC (right) compared to eGFP- non-CSC (left). B) Quantification of images shown in A). C)
Histological analyses of tumor nodules; a tumor nodule of CSC on the liver surface shows highly invasive edges
(arrow). Images modified from (Blum, Pecze et al. 2017). Bottom) A) Appearance of an eGFP* CSC derived
from a single eGFP-non-CSC (ZL55-SO"") clone; first evidence of CSC after 10 weeks in culture. B) Time-lapse
series of a cultured eGFP- non-CSC clone. At t=12 h, a single eGFP+ CSC cell (marked with a yellow line) ap-
pears that divides during the next 6 h. The two daughter cells divide once more (between 42 and 48 h), yielding

four eGFP* cells. Image modified from (Blum, Henzi et al. 2018)
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Jean-Marie Annoni

Interaction between Language
and Frontal System

Introduction

The 2017-2018 research was focused on executive functions
and language, with a particular interest in mother and second
language; the aim of the project was to demonstrate the impact
of the modulation of prefrontal functions on language production
in healthy controls and on language recovery in aphasic patients.

The main questions of this project were :

1. Does left frontal stimulation by transcranial Direct Current
Stimulation (tDCS) improve language abilities in mother
language (L1) and even more in the L27?

2. Does left frontal stimulation improve language abilities in
aphasia recovery?

3. Is there a relationship between the recovery of executive
functions and the recovery of different languages,
particularly of the L2, in aphasic patients?
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1. Does left frontal stimulation by transcranial Direct Current Sti-
mulation (tDCS) improve language abilities in mother language
(L1) and even more in the L2?

In a first point we studied in a group of bilinguals he investigated how
behavioral patterns and dynamics spatial-temporal brain differ in a
translation compared to a control within-language word-generation
task. This first work was important to tackle differences between
intra-language and inter language lexical search. In our study,
differences were characterized at the early lexical access by stronger
early (< 200ms) attentional processes for between than within word
generation and by distinct late (424-630ms) engagement of domain-
general control networks, namely self-monitoring and lexical access
interference. Then a series of three experiments studied specifically
the level of effect of frontal modulation in language production. The
first important result is that frontal neuromodulation does not seem
to have an impact on behavioral output in high performing speakers
such as university students. Secondly, we concluded that anodal-
tDCS stimulation of the dorsolateral prefrontal cortex (DLPFC) had
an effect at a neural level on phonological processes and specifically
in L2.

In a second study applying inhibitory continuous theta burst
stimulation (cTBS) over the left DLPFC on language production in
healthy late bilingual subjects, we found no significant effects of
cTBS on behavioral accuracy or response times in a Translation Task
or in the non-verbal Flanker Task. For the Picture Naming Task, next
to replicating previous studies showing faster responses for naming
in L1 as compared to L2, the analysis also showed slower responses
after cTBS as compared to Sham stimulation. This behavioral result
was also reflected on the electrophysiological level: global field
power (GFP) was higher after cTBS compared to Sham stimulation
around 100 and 200ms post-stimulus. Source analyses showed
that the left temporal regions including the superior temporal lobe,
the posterior cingulate, the parahippocampal gyrus as well as the
cuneus were more strongly activated after cTBS compared to Sham
stimulation.

2. Does left frontal stimulation improve language abilities in
aphasia recovery?

We investigated the effects of transcranial direct current stimulation
(tDCS) of the pre-frontal cortex (PFC) on language production in
chronic post-stroke aphasic patients. The results of this study suggest
that the brain network dedicated to lexical retrieval processing can
be facilitated by anodal tDCS over the left dorsolateral prefrontal
cortex.
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3. Is there a relationship between the recovery of executive
functions and the recovery of different languages, particularly of
the L2, in aphasic patients?

Applying dynamic causal modelling (DCM) analyses to the
connections between language and control brain areas in a small
group of late bilingual patients, we could demonstrate, consistent
with the dynamic view of language recovery, a higher connectedness
between language and control areas in the language with the better
recovery. Our data suggest that engagement of the interconnected
language-control network is crucial in the recovery of languages.
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Fig. : neurophysiological signature of translation

a) Superimposed ERP waveforms for the four conditions of interest across all 128 electrodes.

b) Global map dissimilarity of the main effect of task (p<0.05, >52 TF) identifying topographic differences between the translation and
the control task from -100 ms to 1ms, 24ms -104ms, 129ms-203ms and 424 — 630ms.

c) Global map dissimilarity of the interaction task x language, revealing significant topographic differences from 338-416ms (p<.05, >52
TF). Of note, the time windows revealing a main effect of task and the time windows revealing a significant interaction task x language
do not overlap.

d) Source estimations for the four significant time windows revealing a main effect of task as well as topographic maps for the four
conditions (translation L1-L2, translation L2-L1, control task L1, control task L2) across the 424-630ms window.
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Jean-Pierre Bresciani

Control and Perception
of Movement

Introduction

Our sensory systems provide us with information about our body
orientation and movements relative to the environment. These
systems contribute to our perception of movement, notably
allowing us to distinguish our own displacements in the world
(self-motion perception) from movement of surrounding objects
or individuals. These systems are also crucial to control our
movements and adapt them to the physical constraints acting
on the body, allowing us to generate stable and highly-adaptive

Behavioral patterns in different contexts.

We combine motion capture, virtual reality technology and sta-
tistical methods to :

1. Investigate how sensory information is integrated to per-
ceive movement and implement efficient motor strategies GROUP LEADER
Prof. Jean-Pierre Bresciani
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2. Analyze human movement and develop applications to
improve human performance and learning.
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Fall prevention

Because of population ageing, fall prevention represents a human,
economic and social issue. Currently, fall risk is often evaluated
by health professionals who assess balance abilities. Assessment
protocols are often subjective and can greatly vary between
examiners and clinical settings. In addition, clinical tests might be
burdensome and are usually performed only when some risk has
already been identified. More quantitative, accurate, and objective
assessments of postural control would improve the appraisal of
balance abilities.

We showed that fall risk can be quickly and reliably assessed by
coupling a low cost ambient sensor with machine learning algorithms
to monitor simple balance tasks such as standing with the eyes
closed with a narrow stance or on a foam pad. The system that we
propose is quick, easy to use, and it requires little space. Therefore,
this system could be used with more flexibility and more routinely by
a large number of health professionals, including family physicians,
which would substantially improve fall prevention and facilitate a
longer follow-up of patients.

NEUROSCIENCES

We used the same system to monitor daily activities in a home-like
environment in order to identify the behavioral parameters that best
discriminate high fall risk from low fall risk individuals. This monitoring
notably allowed us to show that behavioral parameters such as step
length or the speed to stand up are very reliable indicators of fall risk.

Figure 1. Example of balance task providing a good estimation of fall risk. (v) The K-means clustering method

was used to cluster participants in two groups (cluster A for yellow dots and cluster B for purple dots) based on three

standardized parameters of silhouette and dispersion (see the three axes). (w) The outcome of the K-means clustering

methods based on the "Maximum speed of the centroid’ parameter is plotted as a function of the age and volume of

physical activity of the participants. The dot color discriminates the two clusters A vs B (yellow vs purple). (x) Time
required to perform the TUG test for the cluster A (yellow) and B (purple). Clusters A and B were formed using the

'Maximum speed of the centroid’ parameter, and only elderly people are represented here.
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Integration of visual and kinaesthetic/efferent information when
running in virtual environments

Physical activity (PA) is fundamental for human health and well-being.
It notably helps reducing the risk of many diseases and improving
the quality of life. Treadmills constitute one of the most widely used
pieces of equipment to train cardiovascular fitness indoors. However,
treadmill locomotion is monotonous and can easily lead to boredom.
Moreover, it fails to reproduce over-ground locomotion because it
is characterized by a sensory discrepancy between kinaesthetic/
motor and visual information. Coupling treadmills and virtual reality
(VR) could contribute to improve the engagement and effort, and
enhance physical experience.

However, in virtual and simulated environments, perception can
differ from that experienced in the ‘real’ world. We investigated how
visual and kinaesthetic/efferent information is integrated for speed
perception when running in a treadmill-mediated virtual environment.
At different running speeds, we measured the optical flow speed that
is perceived as matching the actual running speed. For all tested
speeds, visual speed was systematically underestimated relative to
the actual running speed. The underestimation of visual speed was
speed-dependent, the percentage of underestimation increasing
when running speed increased.
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Our results also showed that the underestimation of visual speed
is larger for sedentary than for active participants. The volume of
physical activity per week was found to be the best predictor of visual
speed perception, whereas surprisingly, overall physical fithess
turned out to be only a poor predictor of perceived visual speed.
Taken together, these results suggest that when designing treadmill-
mediated virtual environments, the type and level of PA of the user
should be considered, and the environment should be tailored to
the user’s needs and preference in order to limit kinaesthetic-visual
discrepancy.

Figure 2. Participants ran at different speeds on a treadmill in
front of a large screen displaying a moving virtual scene. They
were asked to compare the speed of the moving visual scene to
their running speed. The speed of the visual was systematically
underestimated relative to running speed. The underestimation
was larger for sedentary than for active participants.

Dubois A, Bihl T, Bresciani JP. (2018).
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Marco C. G. Merlo

Neurophysiological investigations
of information processing and
stress reactions in psychiatric
disorders

Introduction

Patients who develop major psychiatric disorders show early
cognitive and emotional dysfunctions. These dysfunctions are
often linked to difficulties in social cognition, which is strongly
related to deficits in social functioning. Our research aims
at investigating these dysfunctions with neurophysiological
methods. Two main aspects of information processing engaged
in brain processes during social interactions are: a) early
information processing (sensorial, attentional and working
memory) and b) decision-making functions. These two domains
are compared between healthy subjects and psychotic patients.
The results of three studies are presented in this report: a) the
analysis of brain oscillations during a working memory task
(n-back), and b) computation of event-related potential (ERP)
data during a social decision making task (Ultimatum game).
Data of a third domain, i.e. false memory, have been collected
during this period and the results will soon be published.

Other research domains of our group involve neurophysiological
evaluation of acute alcohol detoxification and of effects of
mindfulness-based stress reduction program.

GROUP LEADER
Marco C. G. Merlo, Full Professor
marco.merlo@unifr.ch

www.unifr.ch/psychiatry

SECRETARY
Marie Tamm
Isabelle Macheret Papaux (since April 2018)

UNIVERSITY LECTURER
Pascal Missonnier, Dr Habil. PD-PhD MedSc

MA ASSISTANT
Ansgar Rougemont-Buicking, MD

PHD STUDENT
Anna Padée

OTHER COLLABORATORS

Gregoire Favre, MD-PhD

Fribourg Network for Mental health (RFSM)

Virginie Salamin, Fribourg Network for Mental health
(RFSM) and Division of Clinical and Health Psycho-
logy, University of Fribourg

SCIENTIFIC REPORT 2017/2018 39



NEUROSCIENCES

A. Thefirst study focused on investigating brain oscillation changes
during the successful performance of an adapted n-back working
memory (WM) task to address temporal connection activity as a
dysfunctional mechanism underlying perceptual organization and
working memory in patients with first episode psychosis (FEP).
Gamma band oscillations participate in the temporal binding
needed to synchronize cortical networks, involved in early sensory
and short-term memory processes. Although, alterations of these
neurophysiological parameters were found in psychotic disorders,
dynamics and signal complexity of gamma band
oscillations in FEP has not yet been explored. To address this issue,
gamma band analysis was performed in 15 FEP and 18 healthy
controls who performed an adapted 2-back working memory task.

temporal

Multiple linear and logistic regression models were computed to
explore the relationship between the cognitive status and gamma
oscillation changes over time. Based on regression model results,
phasediagrams were constructed and their complexity was estimated
using fractal dimension, a mathematical tool that describes shapes
as numeric values. When adjusted for gamma values at time lags
-3 to -4 ms and -15 to -16 ms, FEP patients displayed significantly
higher time-dependent changes than controls, independently of the
nature of the task. (fig.1) »
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» The present results are consistent with a discoordination of the
activity of cortical generators engaged by the stimulus apparition
in FEPR, leading to a global binding deficit, confirmed by the
fractal analysis. Our results provide evidence for recruitment of
supplementary cortical generators as compensating mechanisms
and yield further understanding for the pathophysiology cognitive
impairments in FEP.

Figure 1. Phase diagram plots.

Average frontal gamma oscillation based on groups during the
2-back task as a function of time (AO/A1), and at time lags -3
(BO/B1) and -15 (C0/C1). Colored sections trace two exempla-
ry time periods: blue for the period 0 ms\t\25 ms, and red for
the period 275 ms\t\300 ms corresponding to different loops of
the ellipse in controls (BOCO) and FEP (B1/C1).



B. The next two studies applied a socio-economic paradigm, i.e.
the Ultimatum Game (UG) task, to measure neuropsychological
parameters during social cognition.

The UG is a typical paradigm to investigate social decision-making.
Althoughthebehaviorofhumansinthistaskis already well established,
the underlying brain processes remain poorly understood. Most
importantly, the comparison of the ERP waveforms between the
responder and proposer conditions has not been studied. Therefore,
to investigate condition-related electrophysiological changes, we
applied the UG paradigm and compared parameters of the P2, LPC
and FRN components in twenty healthy participants. (fig.2)

Overall, our findings indicate that intensity and time-course of
neuronal systems engaged in the decision-making processes
diverge between both UG conditions, suggesting differential
cognitive processes. »

Figure 2.

(A) Grand average waveform of the proposer (solid black line)
and responder (dashed gray line) conditions. The band around
the LPC component represents the complete length of the
component, whereas the shaded area stands for the middle
50%. In the responder condition, note the absence of a N2
component, the delayed latency and lowered amplitude for the
P2, and the higher mean amplitude for the FRN and LPC.

(B) Source reconstruction of the N2. A significant higher acti-
vation around the anterior cingulate cortex was found for the
proposer condition.
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> Since deficits in decision-making and social interactions are

predictive for functional outcome in psychotic disorders,
understanding their brain correlates is of great importance to
develop more specific therapeutic interventions. We then compared
the neuronal bases of schizophrenic patients with healthy controls,
while performing the UG. In the proposer condition, no differences
were found in amplitude of the P2 and FRN components. In contrast,
in the responder condition, significant differences were found for the

amplitude of the FRN. (fig.3)

We suggest that the difference found in the FRN amplitude is
associated with difficulties of patients in interpreting another’s
behavior. Although schizophrenic patients correctly activate neuronal
bases in the proposer condition, they were not able to activate the
same networks in the responder condition, thereby exposing their
difficulties in social interaction.

Figure 3.

Grand average waveform (FPz, AFz, Fz, FCz, Cz electrodes)
for the electrode average for controls (solid black line) and
patients (dashed grey line), including the 95% confidence
interval (thinner lines) following proposer (A) and responder (B)
decision-making. ** p < 0.01.
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Gregor Rainer

Basal forebrain neuromodulatory
circuits

Introduction

The basal forebrain contains is composed of a considerable
number of nuclei, each of which can modulate activity in the brain
areas that it innervates. Our laboratory focuses on understanding
the specific impact of individual nuclei on sensory perception,
attention, memory formation and brain state regulation. We use
a combination of sophisticated behavioural analyses in freely
moving animals, large scale recording of neural activity and
optogenetic as well as electrical stimulation of brain circuits.
At the center of our efforts at present are the basal forebrain
modulatory influence sensory thalamic and visual and auditory
cortical areas, as well as the role of the basal forebrain on
promoting default mode brain state induction and maintenance.
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Research activity
Basal forebrain influence on auditory information processing and
brain state

To understand the role of the basal forebrain in modulating sensory
information encoding, we are focusing on the posterior section of
the nucleus basalis of Meynert, which sends projections to auditory
cortex as well as auditory thalamus. We study how information
encoding in these target structures is affected by electrical or
optogenetic activation of the basal forebrain, and how up or
downregulation of basal forebrain activity impacts task participation
and learning in an auditory discrimination task. These studies shed
light on modulatory impact of the basal forebrain on processing of
auditory information, and may provide a basis for promoting learning

or brain plasticity.

Following our demonstration of pronounced gamma oscillations in
the basal forebrain nucleus ventral pallidum, we are now proceeding
to further characterize these prominent brain oscillations, for
example by examining the involvement of different cell types in this
phenomenon. These studies are complemented by behavioural
work examining how optogenetic or electrical brain stimulation in
this nucleus impacts learning performance and general behavioural
state. Our findings further implicate the basal forebrain in promoting
the default brain state, during which attention is directed internally
away from the external environment and which is thought to reduce
the detrimental impact of stress on brain function.

Fig.1 Gamma oscillations recorded in the ventral pallidum
nucleus of the basal forebrain.

(left) raw traces showing local field potential fluctuations and ac-
tion potentials (red dots) recorded on the same electrode. (right)
Spike-triggered average of the local field potential and action poten-
tial waveform underline local generation of gamma oscillations in the
basal forebrain.
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Comparative neuroscience

A major challenge for translational neuroscience is using insights
from animal experiments to develop applications that might be useful
for humans. In this context, it is crucial that animal experiments
are designed to elucidate general mechanisms of physiological
regulation, rather than species-specific circuits. Comparative studies
in different species are crucial to achieve this goal. Along these lines,
we focus our experimental work on multiple mammalian species,
allowing us to uncover and distinguish common mechanisms from
specific adaptations. In particular, we are one of the few laboratories
worldwide that study the behaviour and brain circuits of the tupaia,
a small mammal native to southern Asia that is a close relative of
primates. Tree shrews are highly intelligent and possess visual and
auditory brain circuits that exhibit close homologies to those seen

in primates.

Fig.2 Image of a tree shrew (tupaia belangeri)
eating a piece of fruit.

Khani A, Faiz M, Rainer G (2018).

Nair J, Arndt-Lukas K, Arato J, Vys-
sotskiA, Harvey L, Harvey M, Rainer G
(2018).
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Eric M. Rouiller

Motor control in non-human
primates

Introduction

The general theme of research in the laboratory is the plasticity
of the central nervous system in relation to use (experience) or
following injury/disease.

Based on non-human primate models (macaque monkeys), the
benefit provided by autologous transplantation of adult neural
progenitor cells (ANCE) was investigated in case of motor
cortex lesion (confirming previous results from our laboratory)
and also in case of Parkinson Disease (PD: MPTP monkeys).
For both types of lesion (motor cortex lesion and PD), the
ANCE cellular therapy provided a significant enhancement of
functional recovery of manual dexterity: the treatment produced
a rebound of recovered performance corresponding to a better
ability to manipulate small objected with the hand affected by
the lesion (motor cortex) or pathology (PD). Moreover, as a result
of lesion and functional recovery, the connectivity in the motor
system is rearranged, in particular the motor corticobulbar
(corticoreticular) projection. In the context of therapy, previous
work from our laboratory showed also a benefit for the functional
recovery post-lesion of a treatment (anti-Nogo-A antibody)
aimed at neutralizing the growth inhibiting effect of molecules
such as Nogo-A (e.g. Freund et al., 2007; Wyss et al., 2013).
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In primates, the control of voluntary movements (e.g. manual
dexterity) is ensured by the direct corticospinal projection (green
arrow in Fig. 1). The CS projection includes an indirect connection
to spinal motoneurons via spinal interneurons, as well as a direct
projection to motoneurons, reffered to as corticomotoneuronal
(CM) projection system. The CM system is a specialty of primates,
representing a crucial anatomical support for manual dexterity.
However, other indirect descending projections also play a role (red
and orange arrows in Fig. 1), in particular the “cortico-reticular (red
arrow) + reticulo-spinal (orange arrow)” projection system.

We have studied the “cortico-reticular” projection (red arrow in Fig.
1) in adult macaque monkeys, comparing intact animals with animals
subjected to 3 types of lesion or pathologies:

+ Primary motor cortex (M1) lesion (focused on the hand area)

+ Spinal cord injury (SCl=hemisection at cervical level)
+ Parkinson disease (MPTP intoxication)

The corticoreticular projections were labelled with a neuroanatomical
anterograde tracer, BDA (biotinylated dextran amine), injected in
M1, or in the premotor cortex (PM) or in the supplementary motor
area (SMA) in order to visualize their axonal terminals in the ponto-
medullary reticular formation (PMRF) in the brainstem. The BDA
labelled axonal terminal boutons were plotted under the microscope
in order to establish their spatial distribution and density.
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Figure 1: Schematic organization of the motor system in pri-
mates. Central motor control commands directed towards mo-
toneurons in the spinal cord originate from the motor cortical
areas (M1, PM, SMA) and/or from the brainstem, via descen-
ding pathways like the corticopsinal projection (CS in green)
and the corticobulbar (corticoreticular = CB (CR) in red) projec-
tions, respectively. From the brainstem, motor commands are
transferred to the spinal cord via the reticulospinal projections
(RS in orange, among others). The CS projection includes the
indirect projection to motoneurons, via spinal interneurons,
as well as the direct projection to motoneurons referred to as
corticomotoneuronal (CM) projection. The data presented here
are focused on the motor corticobulbar (corticoreticular) pro-
jections, either in intact monkeys or in monkeys subjected to
a lesion (motor cortex, spinal cord inury) or pathology (PD).
M1=primary motor cortex; PM=premotor cortex; SMA=sup-
plementary motor cortex.
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In the intact macaques, the corticoreticular projection to PMRF
was found to be significantly denser when originating from PM or
SMA than that originating from M1 (Fregosi et al., 2017; Fig. 2). In
addition, the corticoreticular projections from PM and SMA terminate
predominantly on the ipsilateral PMRF, whereas that from M1 ends
mostly on the contralateral PMRF (Fig. 2).

Figure 2: The corticobulbar (corticoreticular) projections to
the ponto-medullary reticular formation (PMRF) from pre-
motor (PM) and supplementary motor (SMA) cortical areas
are denser than that originating from primary motor cortical
area (M1). Corticobulbar axon terminals in PMRF coming
from M1 are predominantly contralateral whereas PM and
SMA project more densely ipsilaterally. When originating
from PM and SMA, corticobulbar terminals are located
more medially than when originating from M1.

In case of lesion (motor cortex or spinal cord), the CS projection
is re-arranged (Freund et al., 2007; McNeal et al., 2010). Does the
corticoreticular projection also reorganize after a lesion or pathology?
The answer is yes. The corticoreticular projections from M1 and
premotor cortex (PM) are significantly modified in the 3 pathologies
(Fig. 3), possibly underlying in part the functional »

Selected Publications

> recovery mechanisms (especially after treatment). In case of
unilateral M1 lesion, the density of the corticoreticular projection
from PM is significantly reduced, which is also the case for the
projections from M1 and PM in PD monkeys (Fig. 3). In case of
SCI, the density of corticoreticular projection from M1 is increased,
when the anti-Nogo-A antibody treatment was applied. Reduction or
enhancement of the corticoreticular projections leads to make the
reticulospinal projection (orange arrow in Fig. 1) more independent,
more dependent, respectively, from the cortical control, representing
possible mechanisms of recovery (adaptation) post-lesion.

Figure 3: In intact adult macaques, the corticobulbar pro-
jections are denser when originating from PM than from
M1. After unilateral lesion of M1, the projection from the
ipsilesional PM was strongly reduced, both in presence or
absence of anti-Nogo-A antibody treatment. After MPTP le-
sion (and following cell therapy), the projections from both
PM and M1 also decreased. In contrast, after cervical cord
hemi-section, the projection from M1 increased, but only
in presence of anti-Nogo-A antibody treatment (Fregosi et
al., 2018).
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Lucas Spierer

Metaplasticity of executive
functions in the healthy
and neurological brain

Introduction

Dr Spierer’s Laboratory for Neurorehabilitation Science aims
at establishing fundamental neurocognitive models of training-
induced plasticity in the healthy and neurological brain, and on
this basis to develop and validate neurophysiologically-informed
training programs for the rehabilitation of clinical populations.

We further investigate how our interventions may help modifying
health-related behaviors ranging from eating habits to addictions
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Our capacity to inhibit unwanted thoughts, emotions or actions is
typically referred to as «Inhibitory control». This core component of
executive functions allows flexible adaptation to ever-changing goals
and environmental contingencies. While the fronto-striatal brain
network supporting inhibitory control is relatively well described,
how this capacity can be influenced with training and the supporting
neurophysiological mechanisms remain largely unresolved. We
focus on the neural correlates of inhibitory control plasticity and on
how plasticity can be controlled to help patients recovering when
inhibitory control is impaired after brain lesions.

We more specifically investigate :

+ The anatomo-functional brain correlates of neuroplasticity
in inhibitory control, and how the reward system, brain le-
sions and neurodegeneration interact with these neuroplastic
changes.

» The neuropsychopharmacological factors modulating the ca-
pacity of executive functions (mainly motor inhibitory control)
to express experience-dependent functional and structural
neuroplasticity (i.e. the metaplasticity of executive functions),
and notably the effect of aging, GABAergic transmission and
post-lesion delays on the expression of brain plasticity.

Our objectives further include assessing whether the efficacy of
neurocognitive interventions and training-induced plasticity could
be potentiated by i) deep-brain stimulation and pharmacological
interventions; and ii) the dynamic updating of training tasks or
neurostimulation parameters based on participants’ neurocognitive
state (closed-loop technologies).

In parallel, and based on the neurocognitive models of training-
induced plasticity in executive functions we have established over
the last 10 years, we develop standalone rehabilitation software
and validate them with series of randomized controlled trials in
healthy and neurologic populations. With videogame professionals,
we have notably developed serious games involving closed-loop
technologies designed to enhance or help the recovery of executive
functions.

Figure 1. We combine brain lesion analyses, electrical neuroimaging and brain stimulations methods to measure

training-induced plasticity in healthy and neurologic populations. These methods are available to other groups via the

platform for Brain Imaging and Stimulation we run at the Faculty level in addition to our laboratory.
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Figure 2. Example of event-related potential and parametric mapping analyses
of distributed electrical sources estimations comparing the effect of executive
control training in young vs older population, and showing that training
intervention interaction with aging.

Together with our other publications, these findings indicate that cognitive
interventions to prevent age-related cognitive declines should not focus on
normalizing older adults functional brain organization but rather on reinforcing
the neurocognitive strategies developed spontaneously by the individuals to
compensate for age-related structural deteriorations.

Selected Publications
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Figure 3. Estimation of volume of tissue activated by
subthalamic nucleus deep-brain stimulation (DBS)
in a Parkinson patient, and a reconstruction of the
stimulated fibers bundles.

The main aims of the DBS projects are to better
understand the role of cortico-subortical pathways in
motor control, and to predict the effects of stimulation
on motor and non motor symptoms of Parkinson’s
disease.

De Pretto M, Rochat L, Spierer L (2017). Chavan C, Mouthon M, Simonet M, Hoogewoud
HM, Draganski B, Van Der Zwaag W, Spierer L

Spatiotemporal brain dynamics supporting (2017)
the immediate automatization of inhibitory ’

control by implementation intentions. Sustained enhancements in inhibitory control
Sci Rep doi: 10.1038/s41598-017-10832-x depend primarily on the reinforcement of
fronto-basal anatomical connectivity.
Brain Structure Funct 222, 635-643.
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Cancer, Microbiology and Immunology
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Tumor-host interactions in cancer progression
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bacterial infections and malaria
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Curzio Ruegg

Tumor-host interactions in cancer
progression and metastasis

INTRODUCTION

Tumorigenesis requires the accumulation of genetic and
epigenetic modifications of the DNA, leading to uncontrolled cell
proliferation, survival, loss of differentiation capabilities, modified
metabolism and increased motility. The latter represents a
first step toward local invasion, dissemination and metastasis
formation. However, to form a clinically relevant tumor, cancer
cells need a supportive microenvironment consisting of modified
extracellular matrix and distinct cell types, including blood and
lymphatic endothelial cells, carcinoma-associated fibroblasts,
inflammatory, myeloid and lymphoid cells. Angiogenic vessels
promote local tumor growth and tumor cells escape, while
inflammatory cells, in particular monocytic and granulocytic
myeloid cells provide many tumor promoting factors and
facilitates metastasis formation. Metastasis formation involves
a series of steps in which cancer cells leave the primary tumor
through blood or lymphatic vessels, circulate in the blood and
seed at distant sites. Distant organ colonization and outgrowth
require matching signals from the tumor cells and the new
microenvironment supporting cancer cells survival and growth.
Vascular and inflammatory cells at distant sites provide essential
cues to the formation for macroscopic metastases. Metastatic
disease is for most cancers the eventual cause of death, and as
of today there are essentially no curative therapies for metastatic
cancer. The main research interest of our laboratory focuses
on tumor-host interaction and the unravelling mechanisms of
metastasis in breast cancer.
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Understanding mechanism of breast cancer metastasis

Breast cancer is the main cause of cancer-related mortality for
women. The development of therapy-resistant metastases in vital
organs, leading to organ disruption and failure, is the ultimate cause
of death in relapsing patients. Early detection by mammography,
surgery and adjuvant treatments, in particular anti-oestrogen (eg.
tamoxifen) and anti-HER2 (e.g. Herceptin) based-treatments for
ER*+ and HER2+ cancers, respectively, have improved survival by
about 30% of the past three decades. For TNBC there are still no
specific therapies due to lack of defined targets, and radio- and
chemotherapies are commonly used instead. Further significant
improvement in the survival of relapsing breast cancer patients can
only be achieved by improving early detection developing treatment
controlling recurrent and metastatic disease. In our laboratory we are
addressing several questions related to breast cancer metastasis:

- How do cells of the microenvironment, promote tumor growth and
metastasis? How do therapeutic interventions modify the tumor
microenvironment and how do these modifications impact tumor
behavior?

- How does tumor angiogenesis modulate tumor dormancy, tumor
growth and metastasis? How can we therapeutically exploit this
tumor cell - endothelial cell interaction?

- How do tumor cells adapt and evade anticancer therapies? How
do tumors and the microenvironment react to anticancer therapies?

Selected projects

1. Mechanisms of metastasis. We established the first model of
spontaneous breast cancer metastasis to the brain based on the
4T1 cells and extensively validated with other murine and human
cell lines and patient’s data. We show that the colonization step
of the brain is rate limiting and we identified a novel mechanism
of brain metastasis including two candidate target molecules that
may be used for treating patients with brain metastasis. All together
we consider this an important study in the field of brain metastasis
(G. Lorusso et al, in revision). We investigated the role of CYR61 in
breast cancer metastasis. We could show that »
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» CYR61 promotes survival in a B1 integrin- and AMPKa-dependent
manner and favors cancer cell extravasation from the blood into
the distant tissue (Fig. 1) (Huang et al, 2017, Oncotarget). We
demonstrated that anti-VEGF therapy prevents breast cancer lung
metastasis by enhancing the anti-tumor immune response. Anti-
VEGF therapy induces Arg-1 in CD11b+ cells and its suppression
improved tumor control (Secondini et al., 2017, Oncoimmunology).

Figure 1. Silencing CYR61 reduces cancer cell
extravasation to the lung. (A-B) Breast cancer cells with
silenced CYR61 remained inside lung vessels 25 hours after
iv injections (asterisks), while non silenced cancer cells (C-D)
were mostly located outside of vessels (black arrows).

2. Effect of obesity on breast cancer metastasis. Using a mouse
model of postmenopausal obesity, we demonstrated that obesity
promotes breast cancer metastasis by inducing EMT and expansion
of claudin low-TNBC-like metastasis-initiating cells. These data
demonstrate that a pro-metastatic effect of obesity occurs in the
primary tumor independently of the microenvironment of the
secondary site (M. Bousquenaud, et al, Breast Cancer Res 2018).

3. Mechanisms of breast cancer dormancy. We have generated
a new model of chemotherapy-induced breast cancer dormancy.
The hallmark of this dormant phenotype is the sustained activation
of the IRF7/IFN-B/IFNAR pathway in tumor cells that survived che-
motherapy. IFN-f twists the MDSC dominated tumor-promoting im-
mune response to into a CD4+/CD8+ T cell dominated anti-tumor
response. Human data corroborated experimental data. This study
may open new opportunities to improve activity of chemotherapy in
combination with IFN type | (Lan et al, Oncogene, 2018).

Model of chemotherapy-induced immunological dormancy.
Chemotherapy induces a type | IFN response in treated tumor
cells, resulting in an autocrine and self-sustained increase of IRF7
expression and activation, which in turn induces expression and
secretion of IFN-B. IFNARs signaling in tumor cells activates STAT1/
STAT2/IRF9 complex which further induces the expression of IFN-3
responsive genes. Paracrine activation of IFNARs on immune cells
stimulates the expansion of tumor suppressive lymphocytes (e.g.
CD4+ and CD8+ T cells) and prevents the mobilization of MDSCs,
resulting in the switch f from a immunosuppressive to a anti-tumoral
immune response.
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Model of chemotherapy-induced immunological dormancy.

Chemotherapy induces a type | IFN response in treated tumor cells, resulting in an autocrine and self-sustained
increase of IRF7 expression and activation, which in turn induces expression and secretion of IFN-B. IFNARs
signaling in tumor cells activates STAT1/STAT2/IRF9 complex which further induces the expression of IFN-£3
responsive genes. Paracrine activation of IFNARs on immune cells stimulates the expansion of tumor suppressive
lymphocytes (e.g. CD4+ and CD8+ T cells) and prevents the mobilization of MDSCs, resulting in the switch f from
a immunosuppressive to a anti-tumoral immune response.
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Patrice Nordmann

Emerging Antibiotic
Resistance in Bacteria

Introduction

The rise of antibiotic resistance in human and veterinary
medicine is becoming one of the main health issue worldwide.
It can predominately be explained by the spread of antibiotic
resistance genes in clinically-significant organisms and spread
of multidrug resistant clones. Those resistance genes may
be transferred vertically or horizontally. Therefore, an early
detection of their acquisition by clinically relevant micro-
organismly identification of antibiotic resistance genes is
becoming mandatory. This includes search for resistance genes
resistance among human pathogens and bacterial species
acting as the reservoirs of natural resistance genes as well as
their identification in the environment, including in the food chain
and in animals. Multidrug resistance (MDR) in Gram-negative
bacteria is currently dominated by the emergence of extended-
spectrum B-lactamase (ESBL) and carbapenemase producers,
pan aminoglycoside resistance genes, and more recently, to
the last resort antibiotics, polymyxins (colistin). The MDR gram-
negatives that are clinically important for human medicine are
Enterobacterales, Pseudomonas aeruginosa and Acinetobacter
baumannii for which our research focuses. The key elements to
control the emergence of antibiotic resistance at the worldwide
scale are as follows; (i) rapid detection of emerging antibiotic
genes and surveying their spread (i) improving hygiene in
particular in hospital settings to preven its spread (iii) decrease
antibiotic consumption, and (iv) development of novel antibiotic
molecules.
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Research activity

The overall aim of our unit is to early identify emerging antibiotic
resistance traits and their natural reservoir among the most
clinically-relevant antibiotic-resistant pathogens that are now Gram-
negative bacteria (Enterobacterales,
and Pseudomonas aeruginosa). Combined molecular biology,
biochemistry and microbiology approaches altogether contribute to
those identifications. We have focused on resistance to expanded-
spectrum cephalosporins, to carbapenems, and to polymyxins. We
have associated this fundamental approach to the development of
tests for rapid identification of those resistance traits.

Acinetobacter baumannii

Extended-spectrum B-lactamases and carbapenemases;
biochemical and genetic analyses, mobility and spread.

We have contributed to unravel several genetic mechanisms as
the source of spread of emerging resistance carbapenemase
genes in Gram-negatives and to identify and characterize novel
carbapenemase genes of potential clinical impact. The mobility of
the extended- spectrum B-lactamase (BL) genes blagg.+ and »
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» blaper.1 has also been studied. The mobility of the bel-1 gene
cassette located in a class 1 integron was detected in E. coli upon
overproduction of the class 1 integrase gene (Fig.1).

The blarer1 gene is located in composite transposon Tn71213 in
Pseudomonas aeruginosa made by two distinct insertion sequences,
namely ISPa712 and ISPa13. In-vitro mobilization assays performed
in E. coli showed that Tn7273 is functional and can mobilize
the blarer+ gene. The efficient mobilization process we identified
explains the spread of this resistance gene in hospital-acquired
P aeruginosa. Additionally, BL evolution and resistance to BL/BL
inhibitor combinations has been studied. We have demonstrated that
BL GES-1 may evolve through few amino acid substitutions that can
significantly modify its spectrum of activity. A significant increased
hydrolytic activity against broad-spectrum cephalosporins,
monobactams, and carbapenems may be observed, as well as
resistance to B-lactamase inhibitors. Several ESBLs of the GES,
PER- and BEL-types and conferring resistance to ceftolozane/
tazobactam and to ceftazidime/avibactam (PER) in E. coli and P
aeruginosa have also been identified. Those findings are important
since they indicated that specific ESBLs that are already widespread
maybe the source of resistance to totally novel antibiotics. We have
contributed to identify carbapenemase that are spreading in several
countries such as in Angola and Sao Tome in Africa.

Resistance to polymyxins

Several chromosome and plasmid-mediated resistance mechanisms
to polymyxins have been characterized in Enterobacteriales,
including identification of their reservoir and the genetic bases
of their mobility. In K . pneumoniae, point mutation changes in
the chromosome-encoded ccrB, pmrB and mrgB, phoB, phoPQ
genes involved in the LPS biosynthesis are important as a source
of polymyxin resistance. Following the identification of a plasmid-
mediated polymyxin resistance determinant (corresponding to the
production of the phosphoethanolamine transferase MCR-1 in Asia,
we have demonstrated that the mcr-1 gene is part of a cassette
promoting its own expression and was able to be mobilizable by
an ISApal-related transposition process. The reservoirs of many
MCR-like determinants was identified as being Moraxella species
indicating its animal reservoir. We have identified also novel MCR-
like proteins, including MCR-3.1 for which we demonstrated its
functionality.

Rapid Diagnostic tests

We have developed rapid techniques for identification of emerging
antibiotic resistance based on biochemical and rapid culture
techniques. We have also developed tests for rapid detection
of polymyxin resistance in Enterobacterales, P. aeruginosa, and
A. baumannii (Fig. 2) and for detection of pandrug resistance to
aminoglycosides.Those tests are based on rapid cultures containing
specific culture media and a defined concentration of the antibiotic
to be tested..



They have excellent sensibility and specificity (92-100 %) that meet
the criteria of clinical usage. We have also developed home-made
molecular tests for diagnostic of plasmid-mediated polymyxin

resistance determinants.

Figure 1:

Figure 2:

ISPa7 intl1
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Csaba Szabo

Biological and pathophysio-
logical roles of labile,
diffusible small molecules

INTRODUCTION

Csaba Szabo has joined the University of Fribourg in 2018. The
research interest of Pr. Szabo and his group focuses on the bio-
logical and pathophysiological roles of various labile, diffusible

small molecules. GROUP LEADER

Prof. Dr. med. Csaba Szabo
csaba.szabo@unifr.ch
https://wwwa3.unifr.ch/med/de/research/groups/szabo/
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One special class of labile, diffusible small molecules is free
radicals. These species (for example superoxide, or nitric oxide) are
produced in various cells during biological and pathophysiological
processes and are involved in various processes ranging from cell
death to inflammatory responses. Free radicals can induce cellular
injury through damage to proteins, lipids or nucleic acids. One of
the consequences of free radical mediated cellular injury involves
the activation of an enzyme called poly (ADP-ribose) polymerase
(PARP). Pr. Szabo has been working on the role of PARP in various
pathophysiological processes (vascular injury, circulatory shock,
inflammation) for many years, and is now involved in efforts seeking
to repurpose clinically used (for cancer) PARP inhibitors for the
experimental therapy of various non-oncological diseases.

CANCER, MICROBIOLOGY AND IMMUNOLOGY

Nitric oxide (NO), carbon monoxide (CO), and hydrogen sulfide
(HoS) represent a particular class of labile biological mediators
called gasotransmitters. These molecules travel easily through cell
membranes and mediate multiple processes in the vascular, immune
and nervous system through acting on multiple interrelated receptors
and effectors. For the last decade, Pr. Szabo has been active in
the field of H,S biology, where he studies the pathophysiology,
pharmacology and experimental therapy of various diseases
(vascular, metabolic, cancer) in the context of alterations in H,S
homeostasis.

Fig. 1. Pathophysiological roles of the PARP pathway and opportunities for therapeutic

repurposing. In various disease conditions (inflammation, reperfusion injury, sepsis, ARDS),
the constitutive enzyme poly (ADP-ribose) polymerase (PARP) becomes pathologically

overactivated. This triggers cellular bioenergetic dysfunction and maladaptive inflammatory

and immune responses. Using pharmacological inhibitors of PARP (including recently clinically

approved drugs that are used in cancer therapy, such as olaparib), therapeutic repurposing is

possible for various non-oncological disease states.
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CANCER, MICROBIOLOGY AND IMMUNOLOGY

Fig. 3. H>S-rich and H>S-poor pathophysiological states.
In several diseases, hydrogen sulfide (H»S) consumption is ac-
celerated or its production is diminished. In such conditions,
pharmacological increase in H,S levels (with HoS donor mole-
cules) can exert beneficial effects. In other conditions, H,S le-
vels are increased to levels that exert adverse effects. In these
conditions, pharmacological inhibitors of the three H,S-pro-
ducing enzymes CBS, CSE and 3-MPST can exert beneficial
effects in preclinical models. Understanding the changes in
H>S homeostasis in various pathophysiological conditions is
necessary; translation of these findings to experimental thera-
peutic agents is important.

Selected Publications

Fig. 2. Interactions of the three gasotransmitters NO,
CO and H,S. The three gasotransmitters nitric oxide (NO),
carbon monoxide (CO) and hydrogen sulfide (H,S). share
many properties in terms of chemical and biological character,
cell signaling pathways and biological roles. In some cases,
there are additive or synergistic cooperative mechanisms at
play. Defining these mechanisms unveils fundamental roles
in biology, and malfunction of these processes can underlie
many disease states in cardiovascular biology, immunology
and oncology.

Toliver-Kinsky T, Cui W, Téré G, Lee SJ,
Shatalin K, Nudler E, Szabo C. (2018)

H,S, a bacterial defense mechanism
against the host immune response. In-
fect Immun 87. pii: e00272-18.
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Mitochondrial DNA damage and sub-
sequent activation of Z-DNA binding
protein 1 links oxidative stress to in-
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8:914.

Augsburger F, Szabo C. (2018).

Potential role of the 3-mercaptopy-
ruvate sulfurtransferase (3-MST)-hy-
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Michael Walch

Host-pathogen interactions in the
context of bacterial infections and
malaria

INTRODUCTION

Pathogenic bacteria and parasitic diseases, such as malaria,
are a global major health threat that is alarmingly aggravated
by the drastic increase in antimicrobial resistance in recent
years. Therefore, an in-depth analysis of efficient immunologic
effector mechanisms against microbial pathogens, including
the dissection of evolutionary conserved host-pathogen
interactions, is of pressing importance. We recently discovered
that the immune serine proteases of cytotoxic lymphocytes, the
granzymes, when delivered into the pathogens by pore forming
proteins, exhibit potent antimicrobial activity by cleaving
multiple vital protein substrates triggering rapid pathogen death.
We, thus, defined a novel immunological paradigm suggesting
a crucial role of cytotoxic effector proteases in antimicrobial
immune defense (Walch et al. Cell, 2014; Dotiwala et al. Nature
Medicine, 2016).

In addition, we revealed a novel form of cellular communication
in malaria that allows the parasites to survive in a hostile envi-
ronment (Mantel et al. Cell Host Microbe, 2013; Mantel et al.
Nature Communication, 2016). We found that the parasites re-
lease small vesicles containing signaling cargoes that synchro-
nize the parasites to optimize the transmission to the mosquito.
Furthermore, the EVs have potent immune regulatory proper-
ties. Altogether, EVs might be essential for the success of the
infection.
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A. Cytotoxic effector proteases in antibacterial immunity -
Specific attack on bacterial virulence (Pl Walch)

Comprehensive proteomics analysis of bacterial granzyme B
substrates in the model pathogen Listeria monocytogenes revealed
a highly targeted attack on protein networks that are up-regulated
during infectious growth in vivo. This finding suggested an
unexpected immune mechanism that specifically targets bacterial
proteins directly related to virulence and pathogenicity. Our study,
mainly conducted by the PhD student Diego Lépez Ledn, explored
this novel immune strategy in clinically relevant pathogenic bacteria
and revealed a highly targeted attack on bacterial virulence that acts
as an innate immune barrier. These data provided an evolutionary
insight of how to effectively kill bacterial pathogens and restrict
infections. In complementary work, mainly performed by the master
student Safaa Bouheraoua, we found that also the intracellular death
inducing effector proteases, the caspases, such as caspase 3 and
7, efficiently inhibit virulent behavior and survival of intracellular
pathogenic bacteria. These data revealed an unexpected, yet critical
role of the intracellular death proteases in antibacterial defense.
In somewhat related work, we additional found that nano-silver
enabled human osteoclasts to kill intracellular, multi-drug resistant
Staphylococcus aureus, potentially by attenuating the virulence of
these problematic pathogens.

B. Understanding cytotoxic lymphocyte responses against
blood-stage malaria (Pls Walch and Mantel)

Plasmodium spp., the cause of malaria, have a complex life cycle.
However, the exponential growth of the parasites in the blood is
responsible for almost all the clinical symptoms of malaria and the
associated morbidity and mortality. Therefore, to prevent malaria
pathogenesis and progression toward severe disease, tight control
of parasitemia is essential.

In collaboration with Dr. Pierre-Yves Mantel, the expert in blood-
stage Malaria and host-pathogen interactions at the University of
Fribourg, we characterized the cytotoxic lymphocyte populations
capable to restrict the growth of Plasmodium in red blood cells
(RBC). The work, mainly performed by our SNSF-funded PhD
student, Maria Hernandez-Castafieda, demonstrated that the »

Selected Publications

» particular lymphocyte subset of gd T cells in a granzyme-dependent
mechanism contributes crucially to the observed Plasmodium growth
restriction during the blood phase. In follow-up work, we already
identified several parasite proteins, involved in virulent growth and
pathogenicity that were efficiently destroyed by granzyme B. The
next step is the unbiased and comprehensive characterization of
the molecular targets of the immune proteases in stage-specific
proteomics screens (collaboration with Prof. Jorn Dengjel). These
data will potentially identify novel essential proteins for virulence and
growth of RBC-residing Plasmodium that could be used for future
anti-Malaria drugs selection.

C. Cellular communication in malaria (Pl Mantel)

Plasmodium falciparum has to develop strategies to survive in hos-
tile environments. We have described that Plasmodium falciparum
infected RBCs secrete small vesicles that mediate communication
between parasites and between parasites and hosts. However, the
signaling cargoes present inside EVs remained unknown. In collabo-
ration with Prof. lonita Ghiran (Harvard Medical School), we have de-
monstrated that the parasites release RNAs through EVs. We found
that although most of the RNAs derived from the human host, ap-
proximately 10% came from plasmodium. In addition, we found that
EVs have potent immune-regulatory properties and target a wide
range of host immune cells. In collaboration, with the laboratory of
Prof Rickard Sandberg (Karolinska Institutet), we have established a
single cell RNA-Seq protocol to address cellular communication at
the single cell level.

yé T cells form immune conjugates with early and late
stage parasitized red blood cells to kill intracellular
Plasmodium falciparum

Lopez Leon, D, Fellay, I, Mantel
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Malaria infected red blood cells release
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sin, and Perforin Methods Mol Biol.
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Luis Filgueira

Clinical Anatomy
and Cell Biology

Introduction

The areas of research interest of Luis Filgueira has been clinical
anatomy, cell biology, immunology and educational research,
addressing various topics. The following report shall focus on
three research topics that have been addressed during the
reporting period.

The first topic covers clinical anatomy. Supported my Dr Yotovski
and Dr Larionov, various projects are ongoing in collaboration
with orthopaedic surgeons, including Dr K Grob (St Gallen and
University of Western Australia). Most importantly, numerous
clinical courses for further education in various medical
professions have also been hosted.

The second topic covers infectious immunology, where various
models are applied, including Japanese encephalitis virus and
microglia (Dr N Lannes, in collaboration with Prof A Summerfield,
University of Bern).

The third topic covers educational research, done in collaboration
with members of the University of Western Australia, Dr E. Eppler
(University of Zurich and University of Basel) and Dr K Link
focussing on medical and biomedical curricula and especially
on anatomy teaching.
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luis.filgueira@unifr.ch
https://www3.unifr.ch/med/de/research/groups/filgueira/

SECRETARY
Rachel Ververidis

SENIOR POST-DOCS
Thomas Henzi (40%)
Nils Lannes (70%)
Karl Link (40%)

POST-DOCS
Alexey Larionov (50%)

PHD STUDENTS

Karl Grob (graduation 2017)

Smart lkechukwu Mbagwu (ongoing)
Babatunde Adebayo Kehinde (ongoing)

MASTERS STUDENTS
Gwendoline Kiffer (graduation 2017)
Jeyatheepan Jeyaretnam (graduation 2018)

LAB MANAGER
Solange Kharoubi Hess

LAB ASSISTANTS
Pauline Blanc
Christiane Marti

PROSECTOR CLINICAL ANATOMY
Peter Yotovski

ANATOMY LAB MANAGER
Franz Jungo

ANATOMY LAB TECHNICIAN
Marco Gagliano

VISITING PROFESSOR
Prof Aysun Uz, Anatomy, Medical School, University
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Topic 1: New discoveries in gross anatomy

New approaches in medical imaging and surgical treatment of the
skeletal system require verification and discovery of new concepts
in clinical anatomy. Here, we report on the outcome of just two of
several successful projects that has investigated the anatomy of the
shoulder girdle from a clinical perspective, and which have been
completed and published. (Fig. 1; A Larionov et al., SM Journal of
Clinical Anatomy, 2018:2(3):1015; K Grob et al., Journal of shoulder
and elbow surgery, 2018:27(4),635-640)

Figure 1: Exposure by dissection of the tendon of the pectoralis
major muscle with its various layers (Larionov et al. 2018)

Topic 2: Infectious Immunology

For this report, we focus on Japanese encephalitis virus (JEV)
(Figure 2). In that respect, it is important to realise that JEV is
transmitted by mosquitos and infects and reproduces in monocytes,
dendritic cells, microvascular endothelial cells, microglia, astrocytes
and most importantly neurons. The focus of this project has been
to further investigate the inflammatory response of JEV-infected
microglia (N Lannes et al., Virol J 2017; N Lannes et al., J Neuroinfl
2017). Thereby, a new mechanism of cell-to-cell transmission of
infectious viral genomic RNA has been discovered, which will be
further clarified (N Lannes et al., Sci Rep. 2019)

Figure 2: Proposed entry of Japanese encephalitis virus from the transmission by the mosquito
to the blood circulation, through the blood-brain barrier into the. Of note is the fact that JEV

infects blood monocytes, dendritic cells, as well as endothelial cells of the microcirculation, a

prerequisite for transmission through the blood-brain barrier.
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Topic 3: Educational research in medical and biomedical
teaching

We have explored and evaluated new teaching approaches in tertiary
anatomy and biomedical teaching, in collaboration with academic
members of the University of Western Australia and the University of
Basel (Dr E. Eppler). There have been various educational projects
that have explored new teaching and learning methods and have
been completed and submitted for publication (E Eppler et al.,
Ant Sci Edu 2018; E Eppler et al., Res Sci Edu 2018), including a
project where feasibility, student satisfaction and enhanced anatomy
learning through body painting, ultrasound and clinical investigation
have been investigated.

Selected Publications

Eppler E, Serowy S, Link K, Filguei- Babatunde KA, Mbagwu S, Hernan- Lannes N, Neuhaus V, Scolari B,
ra L. (2018). dez-Castarfieda MA, Adapa SR, Walch M, Kharoubi-Hess S, Walch M, Sum-
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Experience from an optional dis- I, Mantel PY. (2018).

section course in a clinically-orien- Interactions of human microglia
tated concept to complement sys- Malaria infected red blood cells cells with Japanese encephali-
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Public Health

Martina King

Medical Humanities

Gregor Hasler

Discovering biomarkers and developing novel
therapeutic options for severe psychiatric
disorders (depression, psychosis)
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Martina King

Medical Humanities

Introduction

Medical Humanities is not a single discipline; rather a cluster of
disciplines within the humanities that make a serious contribution
to the analysis and improvement of medicine, conceived as a
social and scientific system. It mainly includes philosophy, literary
and cultural studies, history of medicine, medical sociology and
medical anthropology, which altogether offer a complementary
perspective on medicine. They look from the outside on clinical
communication and interaction, on scientific expert roles and
patient-doctor-relations; hence, these disciplines promote critical
reflection, historical understanding and ethical consciousness.
Medical Humanities have originally developed in the USA and UK
as a didactic tool in order to improve medical education, to train
‘better’ doctors. So the whole endeavour has to be regarded
primarily as a reform movement within academic teaching — and
this implies strong normative claims. The idea of improving future
doctors’ capacities of self-reflection and ethical consciousness by
implementing philosophical and literary courses in their curriculum
has swept from USA to Europe and has left its traces in many
curricula. Now if Medical Humanities are basically a teaching
programme, how about research? This remains a difficult question
which is much less clear than the pedagogic aim.

It is our conviction at the Chair of Medical Humanities in Fribourg
that a strict distinction should be made between teaching and
research — in order to avoid the contamination of one’s research
topics with normative claims and practical, operational purposes
and to keep research as detached, objective, analytical and
historical as good research practice within the humanities requires.
Therefore, as scholars, we stick to our individual disciplines — which
include literary studies, history of medicine and history of science
— and to the theories, methodologies, sources and approaches that
each of these disciplines offer. Using one’s specific disciplinary
skills and tools, we develop medicine-directed research questions
that explore various aspects, both historical and systematic; from
medical case reporting in late enlightenment to the history of
physiology in the 19th century and conceptions of the sick child
in mass media, from scientific travel writing to written clinical
communication in our present. The central focus of all these
research questions is how medical knowledge and medical practice
are intimately linked to their textual and media representations.
Being fundamentally hermeneutic, our research projects contribute
to a richer, broader, more-encompassing picture of medicine as a
clinical practice and scientific discipline; to a better understanding
of its historical evolution, differentiation, communicative codes,
actors and epistemological principles.
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Topic 1: Doctors stories: on the history, structure and

epistemology of medical narratives (Martina King).

The recent emphasis on patients’ narratives and embodied
experience within the so called ‘Narrative Medicine’ — a certainly
justified and welcomed movement — has overshadowed the other
side of clinical communication: doctors’ narratives. Almost all
clinical communication between medical experts implies some kind
of storytelling, taken as a very basic, cognitive form of representation
of particular events in time. The practice of describing and explaining
courses of illness in written narrative form can be traced back to
antiquity, and it gradually takes modern shape during the 18th and
19th centuries. Against this background, our research focusses firstly
on the development of the case report since 1800 and secondly on
some other expert genres that have obviously evolved from the case
report such as surgical report and discharge letter. Using narrative
theory, we try to understand how clinical experts tell, classify and
explain individual courses of iliness in these genres.

Topic 2: ‘Raising a well-grown child’ - on the media history of
childhood health and childhood illness in the 19th century (Felix
Rietmann)

During the 19th century, children

moved into the focus of a blossoming

material and media culture. A growing

market of parent advice literature

offered information on topics ranging

from nutrition to moral education. An

increasingly broad range of toys and

educational devices, such as baby

walkers and writing helps, sought to

assist and discipline the child during

learning. The nascent specialty of pediatrics was deeply embedded
and participated in this culture. Medical practitioners wrote advice,
developed medical

tinctures, and patented devices for healthy growth and upbringing.
The project investigates how these new material, media, and
medical cultures of childhood produced ideas and discourses about
health and illness, and normal and pathological development. It
exploreshow childhood was discovered as a subject for health
care in the public sphere and inquires into the cultural and medical
meanings that have thus become attached to it.
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‘DOCTORS STORIES’ REVISITED:
ON THE HISTORY, STRUCTURE
AND EPISTEMOLOGY OF
MEDICAL NARRATIVES

Interdisciplinary Workshop

6.5-7.5.2019

Organisation:
Martina King, Lea Biihlmann

Location:

Pavillon Vert, Botanical Garden,
Chemin du Musée 10, CH-1700 Freiburg

Topic 3: Internalised environments, externalised organisms: the
concept of ‘self-regulation’ in medicine and life sciences in the
19th century (Lea Biihimann)

This project explores the interwoven history of physiology, clinical
medicine and life sciences in the 19th century by focusing on a
central idea which links these disciplines: it is the relationship
between living organisms and their environment. This idea can be
pursued throughout various disciplinary attempts in the 19th century
to conceive the nature of life: natural philosophers in medicine
and biology around 1800 — such as Andreas Réschlaub and Jean-
Baptiste Lamarck — deduce the relationship between organism and
external factors, whereas the experimentalist Claude Bernard puts
it on ‘experimental feet’: internalizing the environment as “milieu
intérieure”, as extracellular fluid space, Bernard lays the foundations
of modern physiology. At the end of the century, exponents of
neo-holism such as the environmental biologist Jakob von Uxkill
reformulate the concept in the sense of self-regulation.

Knebusch J, Wenger A, Au-
gais T, Diaz M(Eds.):

La figure du poéte-médecin,
XXe-XXle siecles, Chéne-
Bourg, Georg éditeur 2018
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Gregor Hasler

Discovering biomarkers and
developing novel therapeutic
options for severe psychiatric
disorders (depression, psychosis)

Introduction

Depression is a major health concern with increasing personal
and societal relevance. Up to 20% of the general population
have experienced a major depressive episode at least once in

their lifetime. Currently available antidepressants have a very
similar neurobiological effect, i.e., increasing monoamines in the

synaptic cleft. Using these drugs, only 40-60% of patients with
depression a symptom-free state (remission). As a result, novel

therapeutic options with new therapeutic mechanisms are highly

needed. The major research focus of the group is application

and development such therapeutic strategies, including the

use of ketamine, botulinum toxin A, repeated trans-magnetic
current stimulation (rTMS), eHealth technology and specific
combinations of pharmacotherapy and psychotherapy.

In order to develop personalized treatments in psychiatry that
target specific disease processes, discovery of biomarkers
(including digital biomarkers) is crucially important. The group
is examining biomarkers for major psychiatric disorders,
contributing to the fundament of personalized psychiatry, using
molecular imaging (magnetic resonance spectroscopy, positron
emission tomography), structural and functional MR imaging
and momentary ecological assessments (EMA).
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The groups most visible and influential findings in the last five years
relate to the central glutamate system, the target of ketamine, which
has rapid and robust antidepressants effects even in patients not
responding to classical antidepressant. In collaboration with the ETH
Zurich the group determined binding to the metabotropic glutamate
receptor 5 (mGIuR5) in various psychiatric conditions including
depression and schizophrenia. Preclinical research shows that this
receptor is involved in reward processing, anxiety and addiction.

In particular, the group showed that mGLuURS5 binding is reduced in
depression. This finding encouraged research in Switzerland and
the United States to examine mGLuUR5 in terms of antidepressant
treatments, including sleep deprivation and ketamine infusions. In
obsessive-compulsive disorder, the group found increased mGIuR5
binding related to anxiety traits.

PUBLIC HEALTH

This finding encouraged Novartis to design and conduct the
clinical trial NCT01813019 «Study to Evaluate the Effect of AFQ056
in Obsessive Compulsive Disorder (OCD) Patients Resistant to
Selective Serotonin Reuptake Inhibitor (SSRI) Therapy».

The most consistent finding on mGIuR5 the group recently published
relates to addiction. They demonstrated global marked reductions
of mMGLuUR5 in smoking. Even in individuals with schizophrenia,
they found that smoking is the most important factor to understand
reduced mGIuR5 binding. This is an important insight because it
strongly suggests to take smoking into account when investigating
the glutamate system and psychiatric research and when conducting
treatment ftrials using compounds that target the glutamatergic
system. The group followed-up on these findings by demonstrating
that nicotine consumption leads to reductions in mGLuUR5 binding
in rats.
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Regarding predictive biomarkers for currently available antidepres-
sants, the group demonstrated that catecholamine depletion and
serotonin depletion induce different types of depressive symptoms
in individuals at high risk for depression and eating disorders. In ad-
dition, they showed that different brain circuits underlie depressive
und bulimic symptoms related to catecholamine and serotonin defi-
ciencies. These finding encourage studies on stratified treatments in
depression, using currently available antidepressants.

Currently, the group is focusing on the development and testing of

novel antidepressant treatments

Study on the psychological and antidepressant effects of
botulinum toxin A (“botox”) injections in the glabella, using
psychological experiments in combination with EEG and mo-
mentary ecological assessments

Discovering and testing of specific ways to combine keta-
mine’s antidepressant effect with psychological interventions

Cohort study to evaluate GABA, glutamate and glutamine, as
assessed using magnetic resonance spectroscopy (MRS), to
predict the onset and course of mood and anxiety disorders
Combined MRS / Positron Emission Tomography (mGIuR5)
study to assess glutamate pathologies in the early course of
psychosis and bipolar disorder.

Development of an unobtrusive ecological momentary as-
sessment using smartphone sensor data to predict relapse in
patients with severe psychiatric disorders

Selected Publications
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Metabotropic glutamate receptor 5 bin-
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Neuropsychopharmacol. 27:633-646.



SCIENTIFIC REPORT 2017/2018 73



PUBLICATIONS
Group Jean-Marie Annoni

Neuhaus M., Bagutti S., Yaldizli 0., Zwahlen
D., Schaub S., Frey B., Fischer-Barnicol B.,
Burgunder J.M., Martory M.D., Péttgen J.,
Annoni J.M., Penner I.K. (2018).
Characterization of social cognition impair-
ment in multiple sclerosis. (* cor auth.) Eur J
Neurol. 25:90-96.

Jost L.B., Radman N., Buetler K.A, Annoni
J.M. (2018).

Behavioral and electrophysiological signa-
tures of word translation processes. Neu-
ropsychologia 109:245-254.

Ruffieux J., Mouthon A., Keller M., Mouthon
M., Annoni J.M., Taube W. (2018).

Balance training reduces brain activity during
motor simulation of a challenging balance
task in older adults: an fMRI Study. Front Be-
hav Neurosci. 12:10.

Neuhaus M., Calabrese P, Annoni J.M.
(2018).

Decision-making in multiple sclerosis patients:
a systematic review. Multiple Sclerosis Inter-
nat https://doi.org/10.1155/2018/7835952

Mouthon A., Ruffieux J., Mouthon M., Hoo-
gewoud H.M, Annoni J.M., Taube W. (2018).
Age-related differences in cortical and
subcortical activities during observation
and motor imagery of dynamic postural
tasks: an fMRI Study. Neural Plast. doi:
10.1155/2018/1598178.

Preisig B.C., Eggenberger N., Cazzoli D, Nyf-
feler T, Gutbrod K., Annoni J.M., Meichtry
J.R., Nef T., Mtiri R.M. (2018).

Multimodal communication in Aphasia: per-
ception and production of co-speech ges-
tures during face-to- face conversation. Front
Hum Neurosci. 12:200.

Radman N., Britz J., Buetler K., Weekes B.S.,
Spierer L., Annoni J.M. (2018)

Dorsolateral prefrontal transcranial direct
current stimulation modulates language pro-
cessing but does Not facilitate overt second
language word production. Front. Neurosci.
doi: 10.3389/fnins.2018.00490

Vez S., Kéhli J., Frey B., Magezi D.A., Annoni
J.M., Burgunder J.M. (2018).

Auditory time perception in Huntington’s di-
sease. Neuropsychologia 119:247-252.

Cumming T.B., Yeo A.B., Marquez J., Churilov
L., Annoni J.M., Badaru U., Ghotbi N., Harbi-
son J., Kwakkel G., Lerdal A., Mills R., Naess
H., Nyland H., Schmid A., Tang W.K., Tseng
B., Van De Port I., Mead G., English C. (2018).
Investigating post-stroke fatigue: An indivi-
dual participant data meta-analysis. J. Psy-
chosom Res. 113:107-112.

Pfeiffer C., Nguissi NAN, Chytiris M., Bidling-
meyer P, Haenggi M., Kurmann R., Zubler
F., Accolla E., Viceic D., Rusca M., Oddo M.,
Rossetti A.O., De Lucia M. (2018).
Somatosensory and auditory deviance detec-
tion for outcome prediction during postanoxic
coma. Ann Clin Transl Neurol 5 :1016-1024.

74 SCIENTIFIC REPORT 2017/2018

Chouiter L., Annoni J.M. (2018).
Glossolalia and Aphasia: related but different
worlds. Front Neurol Neurosci. 42:96-105.

Pestalozzi M.l., Di Pietro M., Martins Gayta-
nidis C., Spierer L., Schnider A., Chouiter L.,
Colombo F., Annoni J.M., Jost L.B. (2018).
Effects of prefrontal transcranial direct current
stimulation on lexical access in chronic posts-
troke aphasia. Neurorehabil Neural Repair.
doi: 10.1177/1545968318801551.

Vez S., Kéhli J., Frey B., Magezi D.A., Annoni
J.M., Burgunder J.M. (2018).

Auditory time perception in Huntington’s
disease. Neuropsychologia. doi: 10.1016/
j-neuropsychologia.2018.08.018.

Accolla E.A., Horn A., Herrojo-Ruiz M., Neu-
mann W.J., Kiihn A. A. (2017).

Reply: Oscillatory coupling of the subthalamic
nucleus in obsessive compulsive disorder.
Brain.;140 :e57.

Mistridis P, Mata J., Neuner-Jehle S., An-
noni J.M., Biedermann A., Bopp-Kistler |.,
Brand D., Brioschi Guevara A., Decrey-Wick
H., Démonet J.F., Hemmeter U., Kressig R.W.,
Martin B., Rampa L., Savaskan E., Stuck A.,
Tschopp R, Zekry D., Monsch A. (2017). Use
it or lose it! Cognitive activity as a protective
factor for cognitive decline associated with
Alzheimer’s disease. Swiss Med WKkly. doi:
smw.2017.14407.

Beinert K., Mouthon A., Keller M., Mouthon
M., Annoni J.M., Taube W. (2017).

Neural correlates of laladaptive pain behavior
in chronic neck pain - a single case control
fMRI study. Pain Physician. 20e115-125.

Nanchen G., Abutalebi J., Assal F., Manchon
M., Démonet J.F., Annoni J.M. (2017).
Second language performances in elder-
ly bilinguals and individuals with dementia:
The role of L2 immersion. J Neurolinguistics
43:49-58.

Marathe S., Jaquet M., Annoni J.M., Alberi L.
(2017).

Jagged1 Is Altered in Alzheimer’s Disease and
Regulates Spatial Memory Processing. Front
Cell Neurosci. doi: 10.3389/fncel.2017.00220.

Dieguez S., Kaeser M., Roux C., Cottet J, An-
noni J.M., Schmidlin E. (2017).
Birth and death of a phantom 5:98-101.

Group Jean-Pierre Bresciani

Dubois A., Bihl T., Bresciani J.P. (2018).
Automatic measurement of fall risk indicators
in timed up and go test. Informatics Health
Social Care,1496089.

Caramenti M., Lafortuna C.L., Mugellini E.,
Abou Khaled O., Bresciani J.P, Dubois A.
(2018).

Matching optical flow to motor speed in Vir-
tual Reality while running on a treadmill. PLoS
One, 13:e0195781.

Dubois A., Bresciani J.P. (2018).
Validation of an ambient system for the mea-
surement of gait parameters. J Biomechanics

69:175-180.

Dubois A., Bihl T, Bresciani J.P. (2018).
Automating the timed up and go test using a
depth camera. Sensors, 14:518010014.

Le Naour .T, Bresciani J.P. (2017).

A skeleton-based approach to analyze and
visualize oculomotor behavior when viewing
animated characters. J Eye Movement Rese,
10:7;

Group Stéphane Cook

Vollenbroich R., Wenaweser R, Macht A.,
Stortecky S,. Praz F., Rothenbihler M.,Roost
E., Hunziker L., Réber L., Windecker S., Pil-
grim T. (2018).

Long-term outcomes with balloon-expan-
dable and self-expandable prostheses in pa-
tients undergoing transfemoral transcatheter
aortic valve implantation for severe aortic
stenosis. Int J Cardiol. doi.org/10.1016/.ij-
card.2019.03.050

Vollenbroich R., Sakiri E., Roost E., Stortecky
S., Rothenbdhler M., Réaber L., Englberger L.,
Wenaweser P, Carrel T., Windecker S., Pilgrim
T. (2018).

Clinical outcomes in high-risk patients with a
severe aortic stenosis: a seven-year follow-up
analysis. Swiss Med Wkly. doi.org/10.4414/
smw.2019.20013

Hunziker L., Radovanovic D., Jeger R., Pe-
drazzini G., Cuculi F, Urban P, Erne P, Rickli
H., Pilgrim T. (2018).

AMIS Plus Registry Investigators are listed in
alphabetic order with the names of the local
principal investigators. Twenty-year trends
in the incidence and outcome of cardiogenic
shock in AMIS plus registry. Circ Cardiovasc
Interv. doi.org/10.1161/CIRCINTERVEN-
TIONS.118.007293

Wenaweser P, Stortecky S. (2018).

Early discharge after transcatheter aor-
tic valve replacement: is early too soon?
JACC Cardiovasc Interv. doi.org/10.1016/.
jcin.2019.01.225

Rosset S., Domingo A.M., Asimaki A., Graf D.,
Metzger J., Schwitter J., Rotman S., Pruvot
E. (2018).

Reduced desmoplakin immunofluorescence
signal in arrhythmogenic cardiomyopathy
with epicardial right ventricular outflow tract
tachycardia. HeartRhythm Case Rep. 5:57-
62.

Blackman D.J., Van Gils L., Bleiziffer S.,
Gerckens U., Petronio A.S., Abdel-Wahab
M., Werner N., Khogali S.S., Wenaweser P,
Wéhrle J., Soliman O., Laborde J.C., Allocco
D.J., Meredith I.T., Falk V., Van Mieghem N.M.
(2018). Clinical outcomes of the Lotus Valve
in patients with bicuspid aortic valve steno-
sis: an analysis from the RESPOND study.
Catheter Cardiovasc Interv. doi.org/10.1002/
ccd.28120

Patet C., Ryckx N., Arroyo D., Cook S., Goy
J.J. (2018).

Efficacy of the SEPARPROCATH®radiation
drape to reduce radiation exposure during



cardiac catheterization: a pilot compara-
tive study. Catheter Cardiovasc Interv. doi.
org/10.1002/ccd.28130.

Schukraft S., Mancinetti M., Hayoz D., Fau-
cherre Y., Cook S., Arroyo D., Puricel S.
(2018).

Handheld ECG tracking of in-hospital atrial
fibrillation the HECTO-AF trial Clinical Stu-
dy Protocol. Trials. https://doi.org/10.1186/
s$13063-019-3189-7

Ferrari E., Stortecky S., Heg D., Muller O.,
Nietlispach F., Tueller D., Toggweiler S., Noble
S., Maisano F.,, Roffi M., Jeger R., Griinenfel-
der J., Huber C., Windecker S., Wenaweser
P (2018).

The hospital results and 1-year outcomes
of transcatheter aortic valve-in-valve proce-
dures and transcatheter aortic valve implan-
tations in the native valves: the results from
the Swiss-TAVI Registry. Eur J Cardiothorac
Surg. doi.org/10.1093/ejcts/ezy471.

Van Mieghem N.M., Wéhrle J., Hildick-Smith
D., Bleiziffer S., Blackman D.J., Abdel-Wahab
M., Gerckens U., Linke A., Ince H., Wenawe-
ser P, Allocco D.J, Meredith IT, Falk V. (2018).
Use of a Repositionable and Fully Retrievable
Aortic Valve in Routine Clinical Practice: The
RESPOND Study and RESPOND Exten-
sion Cohort. JACC Cardiovasc Interv. doi.
org/10.1016/j.jcin.2018.10.052

Praz F., Wenaweser P, (2018).

Transcatheter aortic valve replacement via the
transcarotid access. Circ Cardiovasc Interv.
(11):e007459. doi: 10.1161/CIRCINTERVEN-
TIONS.118.007459.

Stortecky S., Franzone A., Heg D., Tueller D.,
Noble S., Pilgrim T., Jeger R., Toggweiler S.,
Ferrari E., Nietlispach F., Taramasso M., Mai-
sano F., Grinenfelder J, Muller O., Huber C.,
Roffi M., Carrel T., Wenaweser P, Windecker
S. (2018).

Temporal Trends in adoption and outcomes
of transcatheter aortic valve implantation: a
Swisstavi registry analysis. Eur Heart J Qual
Care Clin Outcomes. doi: 10.1093/ehjgcco/
qcy048.

Stierlin F.B., Puricel S, Cook S. (2018).

Long term follow-up of an extreme kinking
of right coronary artery stenosis treated with
bioresorbable vascular scaffold. Eurolnter-
vention. pii: EIJ-D-18-00441. doi: 10.4244/
EIJ-D-18-00441.

Kedhi E., Fabris E., Van Der Ent M., Buszman
P, Von Birgelen C., Roolvink V., Zurakowski
A., Schotborgh C.E, Hoorntje J.C.A., Eek C.H,
Cook S., Togni M., Meuwissen M., Van Royen
N., Van Viiet R., Wedel H., Delewi R., Zijlstra
F (2018).

Six months versus 12 months dual antipla-
telet therapy after drug-eluting stent implan-
tation in ST-elevation myocardial infarction
(DAPT-STEMI):  randomised, multicentre,
non-inferiority trial. doi: 10.1136/bm;j.k3793.

Asmarats L., Masson J.B., Pagnotta PA.,
Cook S., Foresti M., Ibrahim R., Sukiennik A,
Sabiniewicz R., Maffeo D., Carballo J., Cruz-
Gonzaélez I., Grasso C., Pisano F.,, Senatore G,
Tarantini G, Kasongo A, Chiarito M, Puricel S,

Messas N, Moreno-Samos J.C., O’Hara G.,
Rodés-Cabau J. (2018).

Percutaneous left atrial appendage closure
with the ultraseal device: insights from the
initial multicenter experience. JACC Cardio-
vasc. Interv. doi: 10.1016/j.jcin.2018.05.023.

Valiton V., Graf D., Pruvot E., Carroz P, Fromer
M., Bisch L., Tran V.N, Cook S., Scharf C.,
Burri H. (2018).

Leadless pacing using the transcatheter pa-
cing system (Micra TPS) in the real world:
initial Swiss experience from the Romandie
region. Europace. doi.org/10.1093/europace/
euy195

Pilgrim T., Piccolo R., Heg D., Roffi M., Tiller
D., Muller O., Moarof I., Siontis G.C.M., Cook
S., Weilenmann D., Kaiser C., Cuculi F., Hunzi-
ker L., Eberli FR., Jini P, Windecker S. (2018).
Ultrathin-strut, biodegradable-polymer, si-
rolimus-eluting stents versus thin-strut, du-
rable-polymer, everolimus-eluting stents for
percutaneous coronary revascularisation:
5-year outcomes of the BIOSCIENCE ran-
domised trial. Lancet doi: 10.1016/S0140-
6736(18)31715-X.

Attenhofer Jost C., Mdller P, Bertel O., Nae-
geli B., Scharf C., Wenaweser P, Amann FW.
(2018). [The Old-Age Heart]. Praxis (Bern
1994). doi: 10.1024/1661-8157/a003039.

Fleury Y., Arroyo D,. Couchepin C., Ro-
bert-Ebadi H., Righini M., Lobrinus J.A., Ri-
cou B., Delieuvin Schmitt N., Gayet-Ageron
A. (2018).

Correction to: Impact of intravascular throm-
bosis on failure of radial arterial catheters in
critically ill patients: a nested case-control
study. Intensive Care Med. doi: 10.1007/
s00134-018-5185-x.

Lefevre T., Haude M., Neumann F.J., Stangl
K., Skurk C., Slagboom T., Sabaté M., Goi-
colea J., Barragan P, Cook S., Macia J.C,
Windecker S. (2018).

Comparison of a Novel Biodegradable
Polymer Sirolimus-Eluting Stent With a Du-
rable Polymer Everolimus-Eluting Stent:
5-Year Outcomes of the Randomized BIO-
FLOW-II Trial. JACC Cardiovasc Interv. doi:
10.1016/j.jcin.2018.04.014..

Wang T.K.M., Arroyo D., Martin A., McGeorge
A., Gillham M. (2018).

Permanent pacemaker implantation after car-
diac surgery: rates, predictors and a novel risk
score. N Z Med J. 131:88-91.

Fleury Y., Arroyo D., Couchepin C., Ro-
bert-Ebadi H., Righini M., Lobrinus J.A., Ri-
cou B., Delieuvin Schmitt N., Gayet-Ageron
A. (2018).

Impact of intravascular thrombosis on failure
of radial arterial catheters in critically ill pa-
tients: a nested

case-control study. Intensive Care Med. 2018.
doi:10.1007/s00134-018-5149-1.

O’Sullivan C.J., Wenaweser P. (2017).

A Glimpse into the future: In 2020, which pa-
tients will undergo TAVI or SAVR? Interv Car-
diol. doi:10.15420/ icr.2016:24:2.

Stoller M., Gloekler S., Zbinden R., Tueller D.,

Eberli F., Windecker S., Wenaweser P, Seiler
C. (2018). Left ventricular afterload reduction
by transcatheter aortic valve implantation
in severe aortic stenosis and its prompt ef-
fects on comprehensive coronary haemo-
dynamics. Eurolntervention. doi:10.4244/
ElJ-D-17-00719.

Abraham P, Arroyo D.A., Giraud R., Bouna-
meaux H., Bendjelid K. (2018).

Understanding haemorrhagic risk following
thrombolytic therapy in patients with inter-
mediate-risk and high-risk pulmonary em-
bolism: a hypothesis paper. Open Heart. doi:
10.1136/0openhrt-2017-000735.

Melly L., Cerino G., Frobert A., Cook S., Gi-
raud M.N., Carrel T., Tevaearai Stahel H.T.,
Eckstein F., Rondelet B., Marsano A., Banfi
A. (2018).

Myocardial infarction stabilization by cell-
based expression of controlled vascular en-
dothelial growth factor levels. J Cell Mol Med.
doi: 10.1111/jcmm.13511.

Schoenenberger A.W., Moser A., Bertschi D.,
Wenaweser P, Windecker S., Carrel T., Stuck
A.E., Stortecky S. (2018).

Improvement of risk prediction after trans-
catheter aortic valve replacement by com-
bining frailty with conventional risk scores.
JACC Cardiovasc Interv. doi: 10.1016/.
jcin.2017.11.012.

Asami M., Stortecky S., Praz F., Lanz J., Rdber
L., Franzone A., Piccolo R., Siontis G.C.M.,
Heg D., Valgimigli M., Wenaweser P, Roost
E., Windecker S., Pilgrim T. (2018).
Prognostic value of right ventricular dysfunc-
tion on clinical outcomes after transcatheter
aortic valve replacement. JACC Cardiovasc
Imaging. doi: 10.1016/j.jcmg.2017.12.015.

Arroyo D.A., Schukraft S, Kallinikou Z, Stauf-
fer JC, Baeriswyl G, Goy JJ, Togni M, Cook
S, Puricel S. (2018).

Multianalysis with optical coherence tomo-
graphy and vasomotion in everolimus-elu-
ting stents and everolimus-eluting biovascu-
lar scaffolds: the MOVES trial. Open Heart.
doi:10.1136/0penhrt-2017-000624.

Fournier S., Muller O., Benedetto U., Roffi M.,
Pilgrim T., Eberli F.R., Rickli H., Radovanovic
D., Erne P, Cook S., Noble S., Fesselet R.,
Zuffi A., Degrauwe S., Masci P, Windecker S.,
Eeckhout E., Iglesias J.F. (2018).

On behalf on the AMIS plus investigators.
Circadian dependence of manual thrombus
aspiration benefit in patients with ST-segment
elevation myocardial infarction undergoing
primary percutaneous coronary intervention.
Clin Res Cardiol. doi:10.1007/s00392-017-
1189-8..

Walz E., Wilson D., Stauffer J.C., Wanduraga-
la D., Stauffer W.M., Travis D.A., Alpern J.D.
(2017).

Incentives for bushmeat consumption and
importation among West African immi-
grants, Minnesota, USA. Emerg Infect Dis.
doi:10.3201/eid2312.170563.

Pilgrim T., Franzone A., Stortecky S., Nietlis-
pach F, Haynes A.G., Tueller D., Toggweiler
S., Muller O., Ferrari E., Noble S., Maisano F,
Jeger R., Roffi M., Grinenfelder J., Huber C.,

SCIENTIFIC REPORT 2017/2018 75



Wenaweser P, Windecker S. (2017).
Predicting mortality after transcatheter aortic
valve replacement: external validation of the
transcatheter valve therapy registry model.
Circ Cardiovasc Interv. doi: 10.1161/ CIRCIN-
TERVENTIONS.117.005481.

Varenne O., Cook S., Sideris G., Kedev S.,
Cuisset T., Carrié D., Hovasse T., Garot P, El
Mahmoud R., Spaulding C., Helft G., Diaz Fer-
nandez J.F., Brugaletta S., Pinar-Bermudez E.,
Mauri Ferre J., Commeau P, Teiger E., Bo-
gaerts K., Sabate M., Morice M.C., Sinnaeve
PR. (2018).

SENIOR investigators. Drug-eluting stents in
elderly patients with coronary artery disease
(SENIOR): a randomised single-blind trial.
Lancet.. doi: 10.1016/S0140-6736(17)32713-
7.

Krépfl J.M., Spengler C.M., Frobert A., Ajal-
bert G., Giraud M.N. (2017). Myocardial in-
farction does not affect circulating haemato-
poietic stem and progenitor cell self-renewal
ability in a rat model. Exp Physiol. 2018.
doi:10.1113/EP086643.

Jain M., Frobert A., Valentin J., Cook S., Gi-
raud M.N. (2017).

The rabbit model of accelerated atheros-
clerosis: a m ethodological perspective
of the iliac artery balloon injury. J Vis Exp.
doi:10.3791/55295.

Adjibodou B., Ayer A., Baeriswil G., Cook S.,
Arroyo D. (2018).

ST-elevation myocardial infarction due to ma-
rantic endocarditis. Cardiovasc Med. 21:166-
169.

Grandjean T., Haefliger D., Arroyo D., Cook S.
(2018)

Coronary sinus reduction for the treatment of
refractory angina, Cardiovasc Med. 21:170-
173.

Adjibodou B., Arroyo D., Desgaz B., Goy J.J.
Katchatourov G., Cook S. Stauffer J.C. (2018).
Myocardial infarction due to obstruction
of the left main coronary, Cardiovasc Med.
21:259-261.

Noble S., Cook S. (2017).
Une alternative a I'anticoagulation chez le pa-
tient 4gé ? Rev Med Suisse. 13:529.

Bleiziffer S., Bosmans J., Brecker S.,
Gerckens U., Wenaweser R, Tamburino C.,
Linke A. (2017).

ADVANCE Study Investigators. Erratum to:
Insights on mid-term TAVR performance:
3-year clinical and echocardiographic results
from the CoreValve ADVANCE study. Clin Res
Cardiol.;106(10):849. doi: 10.1007/s00392-
017-1124-z.

Cassese S., Byrne R.A., Jini P, Wykrzykows-
ka J.J., Puricel S., Ndrepepa G., Schunkert
H., Fusaro M., Cook S., Kimura T., Henriques
J.PS., Serruys PW, Windecker S., Kastrati A.
(2018).

Midterm clinical outcomes with everoli-
mus-eluting bioresorbable scaffolds versus
everolimus-eluting metallic stents for percu-
taneous coronary interventions: a meta-ana-
lysis of randomised trials. Eurolntervention.
doi: 10.4244/E1J-D-17-00492.

76 SCIENTIFIC REPORT 2017/2018

PUBLICATIONS

Falk V., Wéhrle J., Hildick-Smith D., Blei-
ziffer S., Blackman D.J., Abdel-Wahab M.,
Gerckens U., Linke A., Ince H., Wenaweser
P, Allocco D.J., Dawkins K.D., Van Mieghem
N.M. (2017).

Safety and efficacy of a repositionable and
fully retrievable aortic valve used in routine cli-
nical practice: the RESPOND Study. Eur Heart
J. doi: 10.1093/eurheartj/ehx297.

Gerckens U., Tamburino C., Bleiziffer S., Bos-
mans J., Wenaweser P, Brecker S., Guo J.,
Linke A. (2017).

Final 5-year clinical and echocardiographic
results for treatment of severe aortic stenosis
with a self-expanding bioprosthesis from the
ADVANCE

Study. Eur Heart J. doi: 10.1093/eurheartj/
ehx295.

Jeger R.V,, Pfister O., Radovanovic D., Eberli
FR., Rickli H., Urban P, Pedrazzini G., Stauf-
fer J.C., Nossen J., Erne P, (2017).

AMIS-Plus Investigators. Heart failure in
patients admitted for acute coronary syn-
dromes: A report from a large national re-
gistry. Clin Cardiol. doi: 10.1002/clc.22745.

Vlachojannis G.J., Smits PC., Hofma S.H.,
Togni M., Vdzquez N., Valdés M., Voudris V.,
Slagboom T., Goy J.J., Den Heijer R, Van Der
Ent M. (2017).

Biodegradable  polymer  biolimus-eluting
stents versus durable polymer everolimus-elu-
ting stents in patients with coronary artery di-
sease: final 5-year report from the COMPARE
Il trial (Abluminal biodegradable polymer bio-
limus-eluting stent versus durable polymer
everolimus-eluting stent. JACC Cardiovasc
Interv. doi:10.1016/j.jcin.2017.02.029.

Kedhi E., Fabris E., Van Der Ent M., Kennedy
M.W., Buszman P, Von Birgelen C., Cook S,
Wedel H., Zijlstra F. (2017).

A prospective, randomized, open-label ftrial
of 6-month versus 12-month dual antiplatelet
therapy after drug-eluting stent implantation
in ST-elevation myocardial infarction: Ratio-
nale and design of the «DAPT-STEMI trial».
Am Heart J. doi: 10.1016/j.ahj.2017.02.018.

Arroyo D., Gendre G., Schukraft S., Kallinikou
Z., Mtiller O., Baeriswyl G., Stauffer J.C., Goy
J.J., Togni M., Cook S., Puricel S. (2017).
Comparison of everolimus- and biolimus-elu-
ting coronary stents with everolimus-eluting
bioresorbable vascular scaffolds: Two-year
clinical outcomes of the EVERBIO Il trial. Int
J Cardiol. doi: 10.1016/j.ijcard.2017.05.053.

Franzone A., Stortecky S., Réaber L., Heg D.,

Yamaji K., Piccolo R., Asami M., Lanz J., Praz
F., Koskinas K., Zanchin T., Wenaweser P,
Valgimigli M., Jini P, Pilgrim T, Windecker S.
(2017).

Effects of coronary artery disease in patients
undergoing transcatheter aortic valve implan-
tation: A study of age- and gender-matched
cohorts. Int J Cardiol. doi:10.1016/}.ij-
card.2017.05.071.

Rigamonti F., Fahrni G., Maeder M, Cook S,
Weilenmann D, Wenaweser F, Réthlisber-
ger C., Corti R., Rickli H., Kaiser C., Roffi M.
(2017).

Switzerland: coronary and structural heart in-

terventions from 2010 to 2015. Eurolnterven-
tion. doi: 10.4244/EIJ-D-16-00828.

Bleiziffer S., Bosmans J., Brecker S.,
Gerckens U., Wenaweser R, Tamburino C.,
Linke A. (2017).

ADVANCE Study Investigators. Insights on
mid-term TAVR performance: 3-year clinical
and echocardiographic results from the Core-
Valve ADVANCE study. Clin Res Cardiol. doi:
10.1007/s00392-017-1120-3.

Kallinikou Z., Berger A., Ruchat P, Khatcha-
tourov G., Fleisch I., Korkodelovic B., Hen-
choz E., Marti R.A., Cook S., Togni M, Goy
J.J. (2017).

Transcutaneous aortic valve implantation
using the carotid artery access: Feasibility
and clinical outcomes. Arch Cardiovasc Dis.
doi:10.1016/j.acvd.2016.10.005.

Franzone A., Pilgrim T., Arnold N., Heg D.,
Langhammer B., Piccolo R., Roost E., Praz F,
Réber L., Valgimigli M., Wenaweser P, Jini P,
Carrel T., Windecker S., Stortecky S. (2017).

Rates and predictors of hospital readmission
after transcatheter aortic valve implantation.
Eur Heart J doi: 10.1093/eurheartj/ehx182.

Collet C., Asano T., Miyazaki Y., Tenekecio-
glu E., Katagiri Y., Sotomi Y., Cavalcante R.,
De Winter R.J., Kimura T., Gao R., Puricel S.,
Cook S., Capodanno D., Onuma Y., Serruys
PW. (2017).

Late thrombotic events after bioresorbable
scaffold implantation: a systematic review
and meta-analysis of randomized clinical
trials. Eur Heart J. doi: 10.1093/eurheartj/
ehx155.

Reardon M.J., Van Mieghem N.M., Popma
J.J., Kleiman N.S, Sendergaard L., Mumtaz
M., Adams D.H., Deeb G.M., Maini B., Gada
H., Chetcuti S., Gleason T., Heiser J., Lange
R., Merhi W, Oh JK, Olsen PS, Piazza N, Wil-
liams M, Windecker S, Yakubov SJ, Grube E,
Makkar R, Lee JS, Conte J, Vang E, Nguyen
H, Chang Y, Mugglin AS, Serruys PW, Kappe-
tein AP, (2017).

SURTAVI Investigators. Surgical or trans-
catheter aortic-valve replacement in inter-
mediate-risk patients. N Engl J Med. doi:
10.1056/NEJMoa1700456.

Noble S., Stortecky S., Heg D., Tueller D., Je-
ger R., Toggweiler S., Ferrari E., Nietlispach
F., Taramasso M., Maisano F., Griinenfelder J.,
Jini P, Huber C., Carrel T., Windecker S., We-
naweser P, Roffi M. (2017).

Comparison of procedural and clinical out-
comes with Evolut R versus Medtronic Core-
Valve: a Swiss TAVI registry analysis. Euroln-
tervention. doi: 10.4244/EIJ-D-16-00677.

Bertel N., Witassek F., Puhan M., Erne P,
Rickli H., Naegeli B., Pedrazzini G., Stauffer
J.C., Radovanovic D. (2017).

Management and outcome of patients
with acute myocardial infarction presenting
with pacemaker rhythm. Int J Cardiol. doi:
10.1016/j.ijcard.2016.12.047.

Jain M., Zellweger M., Wagniéres G., Van Den
Bergh H., Cook S., Giraud M.N. (2017).

Photodynamic therapy for the treatment
of atherosclerotic plaque: Lost in transla-



tion? Cardiovasc Ther. doi: 10.1111/1755-
5922.12238.

Vlachojannis G.J., Puricel S., Natsuaki M.,
Morimoto T., Smits P.C., Kimura T. (2017).
Biolimus-eluting versus everolimus-eluting
stents in coronary artery disease: a pooled
analysis from the NEXT (NOBORI bioli-
mus-eluting versus XIENCE/PROMUS eve-
rolimus-eluting stent) and COMPARE Il (Ablu-
minal biodegradable polymer biolimus-eluting
stent versus durable polymer everolimus-elu-
ting stent) randomised trials. Eurolnterven-
tion. doi: 10.4244/EIJ-D-16-00773.

Arroyo D., Bendjelid K., Robert-Ebadi H., Ri-
gamonti F., Siegenthaler N., Giraud R. (2017).
Suspected Arterial Vasospasm in Fe-
moro-Femoral  Venoarterial Extracorpo-
real Life Support. ASAIO J. doi: 10.1097/
MAT.0000000000000423.

Group Abdul Dulloo

Hunma S. Ramuth H., Miles-Chan J.L.,
Schutz Y., Montani J.P, Joonas N., Dulloo
A.G. (2018).

Do gender and ethnic differences in fasting
leptin in Indians and Creoles of Mauritius per-
sist beyond differences in adiposity? Interna-
tion J Obesity 42:280-283.

Maufrais C., Sarafian D., Dulloo A., Montani
J.P. (2018).

Cardiovascular and metabolic responses to
the ingestion of caffeinated herbal tea: drink
it hot or cold? Front Physiol. doi: 10.3389/
fphys.2018.00315.

Montani J.P, Schutz Y., Dulloo A.G. (2018).
The contribution of Swiss scientists to the
assessment of energy metabolism. Eur J Clin
Nutrition 72:665-679.

Dulloo A.G, Miles-Chan J.L, Schutz Y. (2018).
Collateral fattening in body composition
autoregulation: its determinants and signifi-
cance for obesity predisposition. Eur J Clin
Nutrition 72:657-664.

Midiller M.J, Geisler C, Blundell J., Dulloo A.,
Schutz Y, Krawczak M., Bosy-Westphal A;,
Enderle J, Heymsfield S.B. (2018).

The case of GWAS of obesity: does body
weight control play by the rules? International
J Obesity 42:1395-1405.

Dulloo A.G, Miles-Chan J.L.,Schutz Y. (2018).
The fourth International conference on Recent
Advances and Controversies in Measuring
Energy Metabolism (RACMEM). Eur J Clin
Nutrition 72:627.

Dulloo A.G, Miles-Chan J., Schutz Y., Mon-
tani P. (2018).
Targeting lifestyle energy expenditure in the
management of obesity and health: from
biology to built environment. Obesity Rev 19
Suppl 1:3-7.

Miles-Chan J.L., Fares E.J., Berkachy R.,
Jacquet P, Isacco L., Schutz Y., Montani J.P,
Dulloo A.G. (2017).

Standing economy: does the heterogeneity
in the energy cost of posture maintenance

PUBLICATIONS

reside in differential patterns of spontaneous
weight-shifting? Eur J Applied Physiol
117:795-807.

Dulloo A.G, Miles J.L, Montani J.P. (2017)
Nutrition, movement and sleep behaviors:
their interactions in pathways to obesity and
cardiometabolic diseases. Obesity Rev 18
(Suppl 1):3-6.

Crescenzo R., Mazzoli A., Cancelliere R.,
Bianco F., Giacco A., Liverini G., Dulloo A.G.,
lossa S. (2017).

Polyunsaturated fatty acids stimulate de novo
lipogenesis and improve glucose homeosta-
sis during refeeding with high fat diet. Front
Physiol. doi:10.3389/fphys.2017.00178.

Fares E.J., Isacco L., Monnard C.R., Miles-
Chan J.L., Montani J.P, Schutz Y., Dulloo
A.G. (2017).

Reliability of low power cycling efficiency in
energy expenditure phenotyping of inac-
tive men and women. Physiol Reports. doi:
10.14814/phy2.13233.

Monnard C.R., Fares E..J, Calonne J., Miles-
Chan J.L., Montani J.P, Durrer D., Schutz Y.,
Dulloo A.G. (2017).

Issues in continuous 24-h core body tempe-
rature monitoring in humans using an inges-
tible capsule telemetric sensor. Front Endocri-
nol. doi: 10.3389/fendo.2017.00130.

Duhita M.R., Schutz Y., Montani J.P, Dulloo
A.G, Miles-Chan J.L. (2017).

Oral contraceptive pill alters acute dietary
protein-induced thermogenesis in young wo-
men. Obesity (Silver Spring) 25:1482-1485.

Dulloo A.G., Jacquet J., Miles J.L., Schutz Y.
(2017).

Passive and active roles of fat-free mass in
energy balance and body composition regu-
lation. Eur J Clin Nutrition 71:353-357.

Dulloo A.G. (2017).
Collateral fattening: when a deficit in lean
body mass drives overeating. Obesity (Silver
Spring) 25:277-279.

Dulloo A.G., Montani J.P, Schutz Y. (2017).
Isometric thermogenesis at rest & during mo-
vement: a neglected variable in energy ex-
penditure and obesity predisposition. Obesity
Rev 18 (Suppl 1):56-64.

Dulloo A.G. ,Schutz Y. (2017).

Energy Balance and Body Weight Regula-
tion. Chapter 6 in Human Nutrition (13th edi-
tion); edited by Caterine Geissler and Hilary
Powers; Oxford University Press.

Miles-Chan J.L., Dulloo A.G. (2017).

Posture allocation revisited: breaking the
sedentary threshold of energy expenditure
for obesity management. Front Physiol doi:
10.3389/fphys.2017.00420.

Group Luis Filgueira

Eppler E., Meyer J., Serowy S., Link K., Pauk
B., Filgueira L. (2018).

Enhancing scientific communication skills:
a real-world simulation in a tertiary-level life

science class using E-learning technology
in biomedical literature perception, reflec-
tive review writing on a clinical issue, and
self and peer assessments. Res Sci Educ.
doi:10.1007/s11165-018-9795-7.

Eppler E., Serowy S., Link K., Filgueira L.
(2018).

Experience from an optional dissection
course in a clinically-orientated concept to
complement system-based anatomy in a
reformed curriculum. Anat Sci Educ. doi:
10.1002/ase.1707

Twigger A.J., Kuffer G.K., Geddes D.T., Fil-
gueira L. (20178).

Expression of granulisyn, perforin and gran-
zymes in human milk over lactation and in
the case of maternal infection. Nutrients. doi:
10.3390/nu10091230.

Hernandez-Castarieda M.A., Mbagwu S.,
Babatunde K.A., Walch M., Filgueira L., Man-
tel RY. (2018).

Evaluation of extracellular vesicle func-
tion during Malaria infection. J Vis Exp. doi:
10.3791/57067.

Babatunde K.A., Mbagwu S., Hernan-
dez-Castafieda M.A., Adapa S.R., Walch M.,
Filgueira L., Falquet L, Jiang R.H.Y., Ghiran .,
Mantel RY. (2018).

Malaria infected red blood cells release small
regulatory RNAs through extracellular ve-
sicles. Sci Rep. doi: 10.1038/s41598-018-
19149-9

Grob K., Monahan R.H., Manestar M., Fil-
gueira L., Zdravkovic V. (2018).

The posterior ridge of the greater tubero-
sity of the humerus: a suitable landmark
for the posterior approach to the shoulder
joint? J Shoulder Elbow Surg. doi: 10.1016/j.
jse.2017.10.034.

Aurore V., Caldana F., Blanchard M., Kharoubi
Hess S., Lannes N., Mantel RY., Filgueira L,
Walch M. (2018).

Silver-nanoparticles increase bacterici-
dal activity and radical oxygen responses
against bacterial pathogens in human
osteoclasts. Nanomedicine. doi: 10.1016/j.
nano.2017.11.006.

Lannes N., Eppler E., Etemad S., Yotovski P,
Filgueira L. (2017)

Microglia at center stage: a comprehensive
review about the versatile and unique re-
sidential macrophages of the central nervous
system. Oncotarget. doi: 10.18632/oncotar-
get.23106

Mbagwu S., Walch M., Filgueira L, Mantel
RY. (2017).

Production and characterization of extracel-
lular vesicles in Malaria. Meth Mol Biol. doi:
10.1007/978-1-4939-7253-1_31

Lannes N., Summerfield A., Filgueira L.
(2017).

Regulation of inflammation in Japanese ence-
phalitis. J Neuroinflammation. doi: 10.1186/
$12974-017-0931-5.

Lannes N., Neuhaus V., Scolari B., Kharou-
bi-Hess S., Walch M., Summerfield A., Fil-

SCIENTIFIC REPORT 2017/2018 77



gueira L (2017).

Interactions of human microglia cells with
Japanese encephalitis virus. Virol J. doi:
10.1186/s12985-016-0675-3.

Duque F.S., Sotzik F, Tan G.J.S., Gaudieri S.,
Filgueira L. (2017).

CD1e genotype pilot study of cytokine pro-
duction and T-cell proliferation: A novel re-
lationship between in vitro immune function
and CD1e. BAOJ Hiv 2:3, 2:019

Grob K., Manestar M., Filgueira L., Kuster
M.S., Gilbey H., Ackland T. (2017).

The interaction between the vastus media-
lis and vastus intermedius and its influence
on the extensor apparatus of the knee joint.
Knee Surg, Sports Traumatol, Arthrosc. doi:
10.1007/s00167-016-4396-3.

Kénig M.A, Gautschi O.RP, Simmen H.P, Fil-
gueira L., Cadosch D. (2017).

Influence of vanadium 4+ and 5+ ions on
the differentiation and activation of hu-
man osteoclasts. Int J Biomater. doi:
10.1155/2017/9439036

Group Marie-Noélle Giraud

Kropf J.M., Spengler C.M., Frobert A., Ajal-
bert G,. Manz M., Giraud M.N. (2078).
Myocardial infarction does not affect circula-
ting hematopoietic stem and progenitor cell
proliferative capacity in a rat myocardial in-
farction model. Exp Physiol 103:1-8.

Melly L.F., Cerino G., Frobert A., Cook S., Gi-
raud M.N., Carrel T..P, Tevaearai H.T., Eckstein
ES., Rondelet B., Marsano A., Banfi A. (2018).
Myocardial infarction stabilisation by cell-
based expression of controlled VEGF levels. J
Cell Mol Med. doi: 10.1111/jcmm.1351;1

Jain M., Frobert A., Valentin J., Cook S., Gi-
raud M.N. (2017).

The rabbit model of accelerated atherosclero-
sis: a methodological perspective of the iliac
artery balloon injury. J Vis Exp. 128: €55295.

Jain M., Zellweger M., Frobert A., Valentin J.,
Van Dem Berggh H., Wagnieers G., Cook S.,
Giraud M.N. (20717).

Photodynamic therapy for the treatment of
atherosclerotic plaque: lost in translation?
Cardiovasc Ther 35(2).

Wenger R., Giraud M.N. (2078).
3D printing applied to tissue engineered vas-
cular grafts. Appl. Sci. 8, 2631.

Jain M., Zellweger M., Frobert A., Valentin J.,
Van Dem Berggh H., Wagniéers G., Cook S.,
Giraud M.N. (2017).

Photodynamic therapy for the treatment of
atherosclerotic plaque: lost in translation?
Cardiovasc Ther. 2017 Apr; 35(2)

Giraud M.N., Borrego I. (2017).

Myocardial tissue engineering: a 5 year- up-
date. Stem cells in clinical application:Liver,
Lung and heart regeneration. Editor: Phuc
Van Pham. Springer. pp197-209.

Group Gregor Hasler

Mueller S.V., Morishima Y., Schwab S., Wiest

78 SCIENTIFIC REPORT 2017/2018

PUBLICATIONS

R., Federspiel A., Hasler G. (2018).

Neural correlates of impaired reward-effort
integration in remitted bulimia nervosa. Neu-
ropsychopharmacology.43:868-876.

Kupferberg A., lacoboni M., Flanagin V., Hu-
ber M., Kasparbauer A., Baumgartner T,
Hasler G., Schmidt F.,, Borst C., Glasauer S.
(2018).

Fronto-parietal coding of goal-directed ac-
tions performed by artificial agents. Hum
Brain Mapp. 39:1145-1162.

Breit S., Kupferberg A., Rogler G,. Hasler G.
(2018).

Vagus nerve as modulator of the brain-gut
axis in psychiatric and inflammatory disor-
ders. Front Psychiatry. 9:44.

Akkus F., Mihov Y., Treyer V., Ametamey S.M.,
Johayem A., Senn S., Rosner S,. Buck A.,
Hasler G. (2078).

Metabotropic glutamate receptor 5 binding in
male patients with alcohol use disorder. Transl|
Psychiatry. 8:17.

Suker S., Rhode K., Hasler G. (2017).
Botulinumtoxin als neue Option in der Be-
handlung der Depression. Swiss Arch Neurol
Psychiatr Psychother. 168:20-24.

Seifritz E., Hasler G. (2017). Computational
psychiatry. Z Psychiatr Psych Ps.65:5-7.

Saleh C., Hasler G. (2017). Deep brain sti-
mulation for psychiatric disorders: Is there an
impact on social functioning? Surg Neurol Int.
8:134.

Rutrick D., Stein D.J., Subramanian G., Smith
B., Fava M., Hasler G., Cha J.H., Gasparini
F, Donchev T., Ocwieja M., Johns D., Go-
mez-Mancilla B. (2017).

Mavoglurant augmentation in OCD patients
resistant to selective serotonin reuptake in-
hibitors: a proof-of-concept, randomized,
placebo-controlled, phase 2 study. Adv Ther.
34:524-541.

Mueller S.V., Mihov Y., Federspiel A., Wiest
R., Hasler G. (2017). Neural response to ca-
techolamine depletion in remitted bulimia ner-
vosa: relation to depression and relapse. Eur
Neuropsychopharmacol. 27:633-646.

Ledermann K., Jenewein J., Sprott H., Hasler
G., Schnyder U., Warnock G., Johayem A.,
Kollias S., Buck A., Martin-Soelch C. (2017).

Altered dopamine responses to monetary
rewards in female fibromyalgia patients with
and without depression: a [11C]Raclopride
bolus-plus-infusion PET study. Psychother
Psychosom. 86:181-182.

Kupferberg A., Preuss N., Hasler G. (2017).
Verwendung 6konomischer Spiele fir die Dia-
gnostik psychischer Erkrankungen. Zeitschrift
fur Psychiatrie, Psychologie Psychotherapie
65:45-54.

Akkus F.,, Treyer V., Ametamey S.M., Johayem
A., Buck A., Hasler G. (2017).

Metabotropic glutamate receptor 5 neuroima-
ging in schizophrenia. Schizophr Res.;183:95-
101.

Group David Hoogewijs

Bracke A., Hoogewijs D., Dewilde S. (2018).
Exploring three different expression sys-
tems for recombinant expression of globins:
Escherichia coli, Pichia pastoris and Spodop-
tera frugiperda. Anal. Biochem, 543: 62-70.

Lenglet M., Robriquet F., Schwarz K., Camps
C., Couturier A., Hoogewijs D., Buffet A.,
Knight S., Gad S, Couvé S., Chesnel F.,, Pa-
cault M., Lindenbaum P, Job S., Dumont S.,
Besnard T., Cornec M., Deveaux S., Burni-
chon N., Ferlicot S., Vilaine M., Mazzella J.M.,
Airaud F.,, Garrec .C, Heidet L., Irtan S., Man-
tadakis E, Bouchireb K., Debatin K.M., Redon
R., Bezieau S., Bressac-De Paillerets B., Teh
B.T., Girodon F.,, Randi M.L., Putti M.C., Bours
V., Van Wijk R., Géthert J., Kattamis A., Janin
N., Bento C., Taylor J.C., Arlot-Bonnemains
Y., Richard S., Gimenez-Roqueplo A.R, Cario
H., Gardie B. (2018).

New lessons from an old gene: complex spli-
cing and a novel cryptic exon in the VHL gene
cause erythrocytosis and von Hippel-Lindau
disease. Blood 132:469-483.

Bracke A., Peeters K., Punjabi U., Hoogewijs
D., Dewilde S. (2018).

A search for molecular mechanisms under-
lying male idiopathic infertility. Reprod Bio-
med Online 36:327-339.

Shved N., Warsow G., Eichinger F.,, Hoogewi-
js D., Brandt S., Wild P, Kretzler M., Cohen
C.D., Lindenmeyer M.T. (2017).
Transcriptome-based network analysis re-
veals renal cell type-specific dysregulation
of hypoxia-associated transcripts. Sci Rep
7:8576.

Group Huber

El Faitwri T, Huber K. (2018).

Expression pattern of delta-like 1 homolog in
developing sympathetic neurons and chro-
maffin cells. Gene Expr. Patterns, 30:49-54.

Huber K. , Janoueix-Lerosey I., Kummer W.,
Rohrer H., Tischler A.S. (2018).

The sympathetic nervous system: malignan-
cy, disease, and novel functions. Cell Tissue
Res 372:163-170.

Group Martina King

Berg G., King M., Réssler R. (2018).

(Eds.): Metaphorologien der Exploration
und Dynamik 1800/1900. Historische Wis-
senschaftsmetaphern und die Mdglichkeit
ihrer Historiographie. Archiv fir Begriffs-
geschichte, 2018, 59.

Knebusch J., Wenger A. (2018).

(Eds.): Les réseaux médico-littéraires dans
I’entre-deux-guerres. Revues, institutions,
lieux, figures, Epistémocritique [http://episte-
mocritique.org/actes-de-colloques/].

Knebusch J., Cazalis H., Lahor J. (2018)

La construction d’une figure du poéte-mé-
decin a la Belle-Epoque », La figure du
poéete-médecin. 20e-21e siécles, edited
by Knebusch J, Wenger W, Diaz M, Augais T,
Chéne-Bourg, Georg éditeur.

Knebusch J., Augais T. (2018).



Paul Valéry et Henri Mondor : vers une poé-
tique de la chirurgie, in Médecins-écrivains
francais et francophones. Imaginaires, poé-
tiques, perspectives interculturelles et trans-
disciplinaires, edited by Préll J, Lusebrink
H-J, Saarbriicker Beitrédge zur vergleichenden
Literatur- und Kulturwissenschaft, Wirzburg,
Kénigshausen & Neumann.

King M. (2017)

Im Labor der Abstraktion: Mikrobiologismen
in der literarischen und bildkunstlerischen
Moderne um und nach 1900, in: Special Issue
Kulturpoetik 17/1 (Frihjahr 2017), ed. by Phi-
lip Ajouri and Benjamin Specht, 42-62.

King M. (2017).

Artikel ‘Medizin’, in: Christian Begemann,
Davide Giuriato (Ed.): Adalbert-Stifter-Hand-
buch, Stuttgart: Metzler, 263-267.

King M. (2017).

Briefprophetie und Gemeinde. Zur Semantik
und Soziologie inspirierter Autorschaft beim
spaten Rilke, in: Clemens Peck, Norbert
Christian Wolff (Ed.): Poetologien des Pos-
turalen. Autorschaftsinszenierungen in der
Literatur der Zwischenkriegszeit, Paderborn:
Fink, 321-345

Knebusch J. (2017).

Paul Morand et la «surexcitation cosmopo-
lite», in : Santé et bien-étre a I’épreuve de la
littérature, edited by Maria de Jesus Cabral,
actes du colloque 8éme rendez-vous de la
Critique, Faculté des Lettres, Université de
Porto, Lambert-Lucas.

Knebusch J. (2017).

Geste chirurgical et styles poétiques : la
chirurgie francaise au début du 20e siécle,
in : Cahiers internationaux de symbolisme, n°®
spécial “Littérature et science“.

Group Anna Lauber

Bouazzi L., Franco M., Maret A., Biason-Lau-
ber A. (2018)

CBX2 and the Ovary: Novel Insights into Re-
gulatory Networks in Humans. J Gynecol Re-
prod Med, 2:1-9.

Gerster K. , Katschnig C., Wyss S., Kolly
A., Sproll P, Biason-Lauber A., Konrad D.
(2017).

A novel DAX-1 (NROB1) mutation in a boy with
X-linked adrenal hypoplasia congenital. J Ped
Endocrinol Metab https://doi.org/10.1515/
jpem-2017-0261

Eid W., Sproll P, Gomes C.R., Mendonca
B.B., Costa E.M.F., Biason-Lauber A. (2018).
Assembling the jigsaw puzzle: CBX2 isoform
2 and its partners in disorders/differences of
sex development. Mol Genetics Genomic Me-
dicine. doi 10.1002/mgg3.445.

Lang-Muritano M., Sproll P, Wyss S. , Kolly
A., Huarlimann R., Konrad D., Biason-Lauber
A. (2018)

Estrogen receptor beta is necessary for hu-
man ovarian development. J Clin Endocrinol
Metab. doi 10.1210/jc.2018-00769.

Rodriguez D., Eid W. Biason-Lauber A.
(2018).

PUBLICATIONS

Generating a gonadal cell model from human
induced pluripotent stem cells. Front. Genet.
9:498. doi: 10.3389/fgene.2018.00498.

Lauber-Biason A., Hersberger M. (2017).
Metabolische Laboruntersuchungen bei Kin-
dern. Padiatrie 17:13-18.

Biason-Lauber A. (2077).

Human sex development: from basic science
to clinical practice and back. Ped Endocrin
Reviews (PER) 15:8-20.

Gerster K., Biason-Lauber A., Schoenle E.J.
(2017)

Clinical follow-up of the first SF-1 insufficient
female patient. Suivi de la premiére patiente
atteinte d’une insuffisance de SF-1. Annales
Endocrinol 78:156-161.

Group Marco Merlo

Kuntz A., Missonnier P, Merlo M., Gothuey
. (2018).

Clinical utility of evoked potentials in the field
of addiction medicine. Rev Med Suisse, 2018,
14:1189-1192.

Horat S.K., Favre G., Prévot A, Ventura J,
Herrmann FR, Gothuey I., Merlo M.C.G., Mis-
sonnier P (2018). Impaired social cognition in
schizophrenia during the Ultimatum Game:
An EEG study. Schizophr Res. 192: 308-316.

Horat S.K., Prévot A., Richiardi J., Herrmann
FR., Favre G., Merlo M.C.G, Missonnier P
(2017).

Differences in  social decision-making
between proposers and responders during
the ultimatum game: An EEG Study. Front In-
tegr Neurosci. 11:11-13.

Missonnier P, Curtis L., Ventura J., Herrmann
FR., Merlo M.C.G. (2017).

Differences of temporal dynamics and si-
gnal complexity of gamma band oscilla-
tions in first-episode psychosis during a
working memory task. Neural Transm (Vien-
na),12:853-862.

Group Jean-Pierre Montani

Dulloo A.G., Miles-Chan J.L., Montani J.P.
(2017).

Nutrition, movement and sleep behaviours:
their interactions in pathways to obesity and
cardiometabolic diseases. Obes Rev. 18 Sup-
pl 1:3-6.

Zhu C., Yu Y, Montani J.P, Ming X.F, Yang
Z. (2017).

Arginase-l enhances vascular endothe-
lial inflammation and senescence through
eNOS-uncoupling. BMC Res Notes 10(1):82.

Dulloo A.G., Miles-Chan J.L., Montani J.P,
Schutz Y. (2017).

Isometric thermogenesis at rest and during
movement: a neglected variable in energy
expenditure and obesity predisposition. Obes
Rev 18 Suppl 1:56-64.

Miles-Chan J.L., Fares E.J., Berkachy R., Jac-
quet P, Isacco L., Schutz Y., Montani J.P,
Dulloo A.G? (2017).

Standing economy: does the heterogeneity
in the energy cost of posture maintenance

reside in differential patterns of spontaneous
weight-shifting? Eur J Appl Physiol, 117:795-
807.

Xiong Y., Yepuri G., Necetin S., Montani J.P,
Ming X.F, Yang Z. (2017).

Arginase-Il Promotes tumor necrosis factor-a
release from pancreatic acinar cells causing
B-cell Apoptosis in Aging. Diabetes. 66:1636-
1649.

Fares E.J., Isacco L., Monnard C.R., Miles-
Chan J.L., Montani J.P, Schutz Y., Dulloo
A.G. (2017).

Reliability of low-power cycling efficiency in
energy expenditure phenotyping of inactive
men and women. Physiol Rep. 5. pii: €13233.

Monnard C.R., Fares E.J., Calonne J., Miles-
Chan J.L., Montani J.P., Durrer D,. Schutz Y.,
Dulloo A.G. (2017).

Issues in continuous 24-h Core body tempe-
rature monitoring in humans using an inges-
tible capsule telemetric sensor. Front Endo-
crinol, 8:130.

Duhita M.R., Schutz Y., Montani J.P., Dulloo
A.G,. Miles-Chan J.L. (2017).

Oral contraceptive pill alters acute dietary
protein-induced thermogenesis in young wo-
men. Obesity (Silver Spring). 25:1482-1485.

Xiong Y., Yepuri G., Montani J.P, Ming X.F,
Yang Z. (2017).

Arginase-Il deficiency extends lifespan in
mice. Front Physiol. 8:682.

Goswami N., Blaber A.P, Hinghofer-Szalkay
H., Montani J.P. (2017).

Orthostatic Intolerance in Older Persons:
Etiology and Countermeasures. Front Phy-
siol. 8:803.

Maufrais C., Charriere N., Montani J.P.
(2017).

Cardiovascular and cutaneous responses to
the combination of alcohol and soft drinks:
The Way to Orthostatic Intolerance? Front
Physiol, 8:860.

Yu Y., Xiong Y., Montani J.P., Yang Z., Ming
X.F. (2018).

Arginase-Il activates mTORC1 through myo-
sin-1b in vascular cell senescence and apop-
tosis. Cell Death Dis, 9:313

Hunma S., Ramuth H., Miles-Chan J.L.,
Schutz Y., Montani J.P, Joonas N., Dulloo
A.G. (2018).

Do gender and ethnic differences in fasting
leptin in Indians and Creoles of Mauritius
persist beyond differences in adiposity? Int J
Obes (London), 42:280-283.

Maufrais C., Sarafian D., Dulloo A., Montani
J.P. (2018).

Cardiovascular and metabolic responses to
the ingestion of caffeinated herbal tea: drink
it hot or cold? Front Physiol. 9:315.

Huang J., Montani J.P., Verrey F., Feraille E.,
Ming X..F, Yang Z. (2018).

Arginase-ll  negatively regulates renal
aquaporin-2 and water reabsorption. FASEB
Journal. fi201701209R.

SCIENTIFIC REPORT 2017/2018 79



Montani J.P, Schutz Y., Dulloo A.G. (2018).
The contribution of Swiss scientists to the
assessment of energy metabolism. Eur J Clin
Nutr. 72:665-679.

Dulloo A.G., Miles-Chan J., Schutz Y., Mon-
tani J.P. (2078).

Targeting lifestyle energy expenditure in ma-
nagement of obesity and health: from biology
to built environment. Obes Rev. Suppl 1:3-7.

Sarafian D., Maufrais C., Montani J.P. (2018).
Early and late cardiovascular and metabolic
responses to mixed wine: effect of drink tem-
perature. Front Physiol. 9:1334.

Group Patrice Nordmann

Poirel L., Ortiz De La Rosa J.M., Kieffer N.,
Dubois V., Jayol A., Nordmann P. (2018).

Acquisition of extended-spectrum B-lacta-
mase GES-6 leading to resistance to cefto-
lozane/tazobactam combination in Pseu-
domonas aeruginosa. Antimicrob Agents
Chemother. doi:10.1128/AAC.01809-18.

Zahar J.R., Blot S., Nordmann P, Mar-
tischang R., Timsit J.F., Harbarth S., Barbier
F. (2018).

Screening of intestinal carriage of ESBL-pro-
ducing Enterobacteriaceae in critically ill pa-
tients: expected benefits and evidence-based
controversies. Clin Infect Dis. doi: 10.1093/
cid/ciy864.

Lescat M., Poirel L., Tinguely C., Nordmann
P. (2018).

A resaruzin reduction-based assay for rapid
detection of polymyxin resistance in Aci-
netobacter baumannii and Pseudomonas
aeruginosa. J Clin Microbiol. doi: 10.1128/
JCM.01563-18.

Poirel L., Kieffer N., Nordmann P. (2018).
Stability of cefidericol against clinically signifi-
cant broad-spectrum oxacillinases. Int J Anti-
microb Agents 52:866-867.

Lescat M., Poirel L., Jayol A, Nordmann P.
(2018).

Performance of the Rapid Polymyxin Acine-
tobacter and Pseudomonas tests for colistin
susceptibility testing. Microb Drug Resist. doi:
10.1089/mdr.2018.0153.

Buetti N., La Priore E., Sommerstein R., Atkin-
son A., Kronenberg A., Marschall J.; Swiss
Centre for Antibiotic Resistance (ANRESIS).
(2018).

Epidemiology of subsequent bloodstream
infections in ICU. Crit Care . doi: 10.1186/
s13054-018-2148-0

Buetti N., Lo Priore E., Aktinson A., Widmer
A.F, Kronenberg A., Marschall J., Swiss
Centre for Antibiotic Resistance (ANRESIS).
(2018).

BMJ Open doi:
bmjopen-2018-023824.

10.1136/

Racine E., Nordmann P, Pantel L., Sarciaux
M., Serri M., Houard J., Villain-Guillot P, De-
mords A., Vingsbo A., Lundberg K., Gualteri
M. (2018).

In vivo and in vitro characterization of NOSO-
502, a novel inhibitor of bacterial translation.

80 SCIENTIFIC REPORT 2017/2018

PUBLICATIONS

Antimicrob Agents Chemother, 62 pii 01016-
18.

Kieffer N., Nordmann P., Moreno A.M., Mo-
reno L.Z. Chaby R., Breton A., Tissiéres P,
Poirel L. (2018).

Genetic and functional characterization of an
MCR-3-like producing Escherichia coli reco-
vered from swine, Brazil. Antimicrob Agents
Chemother. doi: 10.1128/AAC.00278.

Poirel L., Aires-de-Sousa M., Kudyba P,
Nordmann P. (2018).

Screening and characterization of multidrug
Gram negative bacteria from a remote Afri-
can Area, Sao Tome and Principe. Antimicrob
Agents Chemother. doi: 10.1128/AAC.01021-
18

Fournier S., Desenfant L., Monteil C., Nion-
Huang M., Richard C., Jarlier V. ; the AP-HP
Outbreaks Control Group (2018).

Efficiency of different control measures for
preventing carbapenemase-producing ente-
robacteria and glycopeptide-resistant Entero-
coccus faecium outbreaks : a 6 year prospec-
tive study in a French multihospital institution,
January 2010-December 2015. Euro Surveill
.doi: 10.2807/1560-7917.

Carroll L.M., Zurfluh K., Jang H., Gopinath G.,
Nuesch-Inderbinen M., Poirel L., Nordmann
P, Stephan R., Guldimann C. (2018).

First report of an mcr-1 harbouring Salmonel-
la enterica subsp enterica serovar 4,5, 12:i;
strain isolated from blood of patient in Swit-
zerland. Int J Antimicrob Chemother 52:740-
741

Ramette A., Kronenberg A., and the Swiss
Center for Antibiotic Resistance (ANRESIS)
(2018). Prevalence of carbapenem-resistant
Acinetobacter baumannii from 2005 to 2016
in Switzerland BMC Infect Dis. DOI;10.1186/
s$12879-018-3061-5.

Poirel L., Goutines J., Aires-de-Sousa M.,
Nordmann P. (2078).

High rate of association of 16S rRNA methy-
lases and carbapenemases in Enterobacteria-
ceae recovered from hospitalized children in
Angola. Antimicrob Agents Chemother. 62:pii:
e00021-18.

Poirel L., Larpin Y., Dobias J., Stephan R.,
Decousser J.W., Madec J.Y., Nordmann P.
(2018).

Rapid Polymyxin NP test for the detection of
polymyxin resistance mediated byt the mcr-
1/mcr-2 genes. Diagn Microbiol Infect Dis.
2018;90:7-10.

Bouheraoua N., Poirel L., Bourreau B., Bonnin
R., Laroche L., Naas T., Nordmann P. (2018).
Integrase-mediated recombination of the bel-
1 gene cassette encoding the extended-spec-
trum B-lactamase BEL-1 Antimicrob Agents
Chemother. 2pii: AAC.00030-18.

Kieffer N., Poirel L., Clerc O., Lienhard R.,
Nordmann P. (2018).

Co-production of MCR-1 and extended-spec-
trum B-lactamase in Escherichia coli recove-
red from urinary tract infections in Switzer-
land. Infection 46:143-144.

Jayol A., Kieffer N., Poirel L., Guérin F., Glne-
ser F, Cattoir V., Nordmann P. (2018)
Evaluation of the Rapid Polymyxin NP test
and its industrial version for the detection of
polymyxin-resistant Enterobacteriaceae. Dia-
gn Microb Infect Dis 92:90-94.

Mancini S., Poirel L., Kieffer N., Nordmann P.
(2018).

Transposition of Tn1213 encoding the PER-1
extended-spectrum B-lactamase. Antimicrob
Agents Chemother. 2018;62:pii: €02453-17.

Garcia-Quintanilla M., Poirel L., Nordmann P.
(2018).

CHROMagar mSuperCARBA and RAPIDEC®
Carba NP test for detection of carbapene-
mase-producing Enterobacteriaceae. Diagn
Microbiol Infect Dis. 90:77-80.

Mancini S., Poirel L., Corthesy M., Greub G.,
Nordmann P. (2018).

Klebsiella pneumoniae co-producing KPC
and RmtG, finally targeting Switzerland. Dia-
gn Microbiol Infect Dis. 90:151-152.

Jayol A., Nordmann P, Poirel L., Dubois V.
(2018).

Ceftazidime/avibactam alone or in combina-
tion with aztreonam against colistin-resistant
and carbapenemase-producing Klebsiel-
la pneumoniae. J Antimicrob Chemother.
73:542-544.

Jayol A., Nordmann P, Lehours P, Poirel L.,
Dubois V. (2018).

Comparison of methods for detection of plas-
mid-mediated and chromosomally encoded
colistin resistance in Enterobacteriaceae. Clin
Microbiol Infect. 24 :175-179.

Jayol A., Nordmann P, André C., Poirel L.,
Dubois V. (2018).

Evaluation of three broth microdilution sys-
tems to determine colistin susceptibility of
Gram-negative bacilli J Antimicrob Chemo-
ther, 73:1272-1278.

Jayol A., Poirel L., André C., Dubois V., Nord-
mann P. (2018).

Detection of colistin-resistant Gram-negative
rods by using the Superpolymyxin medium.
Diagn Microbiol Infect Dis 92:95-101.

Kieffer N., Ahmed M.O., Elramalli A.K., Daw
M.A., Poirel L., Alvarez R., Nordmann P.
(2018).

Colistin-resistant carbapenemase-producing
isolates among Klebsiella spp. and Acineto-
bacter baumanni in Tripoli, Libya. J Glob Anti-
microb Resist. 13:37-39.

Pillonel T., Nordmann P, Bertelli C., Prod’
Hom G., Poirel L., Greub G. (2018).
Resistosome analysis of a carbapenemase
(OXA-48)-producing and colistin-resistant
Klebsiella pneumoniae strain. Antimicrob
Agents Chemother. Chemother, 62 pii :
e00076-18.

Nordmann P, Mazé A., Culebras E., Dobias
J., Jayol A., Poirel L. (2018).

A culture medium for screening 16S rRNA
methylase-producing  pan-aminoglycoside
resistant Gram-negative bacteria. Diagn Mi-
crobiol Infect Dis. 91:118-122



Wibberg D., Salto I.R, Eikmeyer F.G., Maus I.,
Winkler A., Nordmann P.,, Plhler A., Poirel L.,
Schiltiter A. (2018).

Complete genome sequencing of Acineto-
bacter baumannii str. K50 disclosed the large
conjugative plasmid pK50a encoding the car-
bapenemase OXA-23 and the extended-spec-
turm B-lactamase GES-11. Antimicrob Agents
Chemother.pii: AAC.00212-18.

Lescat M., Poirel L., Nordmann P. (2078).
Rapid multiplex PCR for detection of MCR-1
to MCR-5 genes. Diagn Microbiol Infect Dis.
92: 267-269

Poirel L, Madec JY, Lupo A, Schink AK, Kieffer
N, Nordmann P, Schwartz S (2018).
Antimicrobial resistance in Escherichia coli.
Microbiol Spectr 6. doi: 10.1128/microbiols-
pec

Potron A., Bernabeu S., Cuzon G., Ponties V.,
Blanchard .S, Seringe E., Naas T., Nordmann
P, Dortet L. (2017).

Analysis of OXA-204 carbapenemase-pro-
ducing Enterobacteriaceae reveals possible
endoscopy-associated transmission, France,
2012-2014. Euro Surv. doi: 10.2807/1560-
791.7

Poirel L., Kieffer N., Fernandez-Garayzabal
J.F, Vela A.L, Larpin Y., Nordmann P. (20177).
MCR-2-mediated plasmid-borne polymyxin
resistance most likely originates from Mo-
raxella pluranimalium. J. Antimicrob. Chemo-
ther. 72 :2787-2791.

Jayol A., Nordmann P, André C, Dubois V,
Poirel L. (2017).

Increased colistin resistance upon acquisition
of plasmid-mediated mcr-1 gene in Escheri-
chia coli isolates with chromosomally-enco-
ded reduced susceptibility to polymyxins. Int
J Antimicrob Agents, 50:503-504.

Kieffer N., Poirel L., Lienhard R., Clerc O.,
Nordmann P. (2017).

Co-production of MCR-1 and extended-spec-
trum B-lactamase in Escherichia coli recove-
red from urinary tract infection in Switzerland.
Infection, 46:143-144.

Jayol A., Nordmann P., Brink A., Villegas M.V.,
Dubois V., Poirel L. (2017).

High level resistance to colistin mediated by
various mutations in the ccrB gene among
carbapenemase-producing Klebsiella pneu-
moniae. Antimicrob Agents Chemother.
doi:10:1128/AAC 0423-17.

Jayol A., Nordmann P, Poirel L., Dubois V.
(2017).

Ceftazidime-avibactam alone or in combina-
tion with aztreonam against colistin resistant
and carbapenemase-producing Klebsiel-
la pneumoniae. J Antimicrob Chemother.
73:542-544.,

Kieffer N., Aires-De-Sousa M., Nordmann P,
Poirel L. (2017).

High rate of MCR-1 producing Escherichia
coli and Klebsiella pneumoniae in pigs in Por-
tugal. Emerg Infect Dis. 23:2023-2029.
Mancini S., Kieffer N., Poirel L., Nordmann P.
(2017).

Evaluation of the Rapidec Carba NP and

PUBLICATIONS

B-Carba tests for rapid detection of carbape-
nemase-producing Enterobacteriaceae. Diag
Microbiol Infect Dis. 88:293-297.

Dénervaud Tendon V., Poirel L., Nordmann P.
(2017).

Transferability of the mcr-1 colistin resistance
gene. Microb Drug Resist. 23:813-814.

Jayol A., Nordmann P, Lehours P, Poirel L.,
Dubois V. (2017).

Comparison of methods for detection of
plasmid-mediated and chromosomally-en-
coded colistin resistance in Enterobacteria-
ceae. Clin Microbiol Infect. doi:10.1016/j.cmi.
2017.06.002

Zurfluh K., Stephan R.., Widmer A., Poirel
L., Nordmann P., Niesch H.-J., Hadchler H.,
Nuesch-Inderbinden M. (2017).

Screening for fecal carriage of MCR-produ-
cing Enterobacteriaceae in healthy humans
and primary care patients. Antimicrob Resist
Infect Control.  doi: 10.1186/s13756-017-
0186-z

Zurfluh K., Nisch-Inderbinen M., Klumpp J.,
Poirel L., Nordmann P., Stephan R. (2017).
Key features of MCR-1 bearing plasmids from
Escherichia coli isolated from humans and
food. Antimicrob Resist Infect Control. 6:91.

Buetti N., Atkinson A., Kronenberg A., Mar-
schall J. for the Swiss Centre for Antibiotic
resistance (ANRESIS. (2017).

Different epidemiology of hospital-acquired
bloodstream infections between small com-
munity hospitals and large community hospi-
tals. Clin Infect Dis 64:984-985.

Dortet L., Cuzon G., Ponties V., Nordmann P.
(2017).

Trends in carbapenemase-producing Ente-
robacteriaceae, France, 2012-2014. Euro-
Surveill, pii: 30461. doi: 10.2807/1560-7917.
ES.2017.22.6.30461.

Nordmann P., Jayol A, Dobias J., Poirel L.
(2017).

Rapid Aminoglycoside NP test for rapid de-
tection of multiple aminoglycoside resistance
in Enterobacteriaceae. J. Clin Microbiol. 55:
1074-1079.

Poirel L., Kieffer N., Nordmann P. (2077).
In-vitro study of ISApal-mediated mobiliza-
tion of the colistin resistance gene mcr-1. An-
timicrob Agents Chemother. 61:e00127-17.

Kieffer N., Nordmann P, Poirel L. (2017).
Moraxella species as the sources of MCR-like
polymyxin resistance determinants. Antimi-
crob Agents Chemother. 61:e00129-17.

Sully E.K., Geller B.L., Moody C.M., Bai-
ley S.M., Moore A.L., Wong M., Nordmann
P, Daly S.M., Sturge C.R., Greenberg D.E.
(2017).

Peptide-conjugated phosphorodiamidate
morpholino oligomer (PPMO) restores car-
bapenem susceptibility to NDM-1 positive
pathogens in vitro and vivo. J Antimicrob
Chemother 72:782-790.

Sommerstein R., Atkinson A., Lo Priore E.F,
Kronenberg A.O., Marschall J.; Swiss Centre

for Antibiotic Resistance (ANRESIS). (2017).
Characterization non-linear effects of hospita-
lization durationg on antimicrobial resistance
in respiratory isolates: an analysis of a pros-
pective nationwide surveillance system. Clin
Microbiol Infect. 24:45-52.

Dortet L., Girlich D., Virlouvet A.L., Poirel L.,
Nordmann P, lorga B.l., Naas T. (2017).
Characterization of the BRP-MBL, the
bleomycin-resistance protein  associated
with the carbapenemase NDM. Antimicrob.
Agents Chemother. doi:10.1128/AAC.02413-
16. PMID :28069656.

Poirel L., Larpin Y., Stephan R, Decousser
J.W., Madec J.Y., Nordmann P. (2017).

Rapid polymyxin NP test for the detection of
polymyxin resistance mediated by the mcr-1/
mcr-2 genes. Diag Microb Infect Dis 90-7-10.

Buetti N., Atkinson A., Kottanattu L., Bieckli
J., Marschall J., Kronenberg A; Swiss centre
for antibiotic resistance (ANRESIS) (2017).
Patterns and trends of pediatric bloodstream
infections: a 7-year surveillance study. Eur J
Clin Microbiol Infect Dis. 36:537-544.

Buetti N., Atkinson A., Marschall K., Kronen-
berg A., Swiss Centre for Antibiotic Resis-
tance (ANRESIS). Incidence of bloodstream
infections: a nationwide surveillance of acutre
care hospitals in Switzerland 2008-2014.
(2017).

Brit Med J Open.doi:10.1136

Jiang X., Poirel L., Nordmann P. (2017).

Lack of polymyxin resistance among car-
bapenemase-producing Enterobacteriaceae
in a university hospital in China. Infect Dis.
49:556-557.

Grundmann H., Glasner C., Albiger B., Aa-
nensen D., Tomlinson C., Andrasevic A.,
Cantén R., Carmeli Y., Friedrich A., Giske C.,
Glupczynski Y., Gnialkowski M., Livermore D.,
Nordmann P, Poirel L., Rossolini G., Seifert
H., Vatopoulos Y., Walsh T., Woodford N.,
Monnet D. & European survey of carbape-
nemase-producing enterobacteriaceae (EuS-
CAPE) Working Group (2017).

Occurrence of carbapenemase-producing
Klesbiella pneumoniae and Escherichia coli in
the European survey of carbapenemase-pro-
ducing Enterobacteriaceae (EuSCAPE): a
prospective, multinational study. Lancet In-
fect Dis. 17:153-163.

Dobias J., Poirel L., Nordmann P. (2017).
Cross-resistance to human cationic antimi-
crobial peptides and to polymyxins mediated
by the plasmid-encoded MCR-1? Clin Micro-
biol Infect. 23:676 e1-4.

Saly M., Jayol A, Poirel L., Megraud F., Nord-
mann P, Dubois V. (2017).

Prevalence of fecal carriage of colistin-resis-
tant Gram-negative rods in a university hospi-
tal in western France, 2016. J Med Microbiol
66:842-843.

Uwaezuoke N.S., Kieffer N., Iregbu N.C.,
Nordmann P. (2017).

First report of OXA-181 and NDM-1 from a
clinical Klebsiella pneumoniae isolate from
Nigeria. Int J Infect Dis. 61:1-2.

SCIENTIFIC REPORT 2017/2018 81



Jayol A., Saly M., Nordmann P, Ménard A.,
Poirel L. Dubois V. (2017).

Hafnia, an enterobacterial genus naturally re-
sistant to colistin revealed by three suscepti-
bility testing methods. J Antimicrob Chemo-
ther. 72:2507-2511.

Alvarez-Marin R., Aires-De-Sousa M., Nord-
mann P, Poirel L. (2017).

Antimicrobial activity of octenidine against
multidrug-resistant Gram-negative pa-
thogens. Eur J Clin Infect Dis. 36:2379-2383.

Dénervaud-Tendon V., Poirel L., Connoly L.E.,
Krause K.M., Nordmann P. (2017).
Plazomicin activity against polymyxin-re-
sistant Enterobacteriaeae, including MCR-1
producing isolates. J Antimicrob Chemother.
72 :2787-279.

Dobias J., Dénervaud-Tendon V., Poirel L,
Nordmann P. (2017).

Activity of the novel siderophore cephalos-
porin cefiderocol against multidrug-resistant
Gram-negative pathogens. Eur J Clin Micro-
biol Infect Dis 36:2319-2327.

Mancini S., Poirel L., Tritten M.L., Lienhard R.,
Bassi C., Nordmann P. (2017).

Emergence of an MDR Klebsiella pneumoniae
ST231 producing OXA-232 and RmtF in Swit-
zerland. J Antimicrob Chemother. 73:821-
823.

Mancini S., Kieffer N., Poirel L., Nordmann P.
(2017).

Evaluation of the Rapidec Carb NP and
B-Carba tests for detection of the carbape-
nemase-producing Enterobacteriaceae. Diag
Microb Infect Dis. 88:293-297.

Burnham C.A.D., Leeds J., Nordmann P,
O’Grady J. (2017).

Diagnosing antimicrobial resistance. Nature
Rev Microbiol, 15:697-703.

Madec JY, Haenni M, Nordmann P, Poirel L
(2017).

ESBL/AmpC- and carbapenemase-produ-
cing Enterobacteriaceae in animals; a threat
for humans ? pii: S1198-743X(17)30046-0.
doi: 10.1016/j.cmi.2017.01.013.

Decousser J.W., Poirel L., Nordmann P.
(2017).

Recent advances in biochemical and molecu-
lar diagnostics for the rapid detection of an-
tibiotic resistant Enterobacteriaceae; a focus
on B-lactam resistance. doi:10.1080/1473715
9.2017.1289087.

Poirel L., Jayol A., Nordmann P. (2077).
Polymyxins : antibacterial activity, suscep-
tibility testing, and resistance mechanisms
encoded by plasmids or chromosomes. Clin
Microbiol Rev. 30:557-596.

Group Alexandre Rainer

Li W., Papilloud A., Lozano-Montes L., Zhao
N., Ye X, Zhang X., Sandi C., Rainer, G.
(2018).

Stress impacts the regulation neuropeptides
in the rat hippocampus and prefrontal cortex,
Proteomics. doi: 10.1002/pmic.201700408.

82 SCIENTIFIC REPORT 2017/2018

PUBLICATIONS

Nair J., Klaassen A.L/, Arato J., Viyssotski A.
L., Harvey M., Rainer G. (2018)

Basal forebrain contributes to default mode
network regulation, Proc Natl Acad Sci USA
115:1352-1357.

Fatahi Z., Reisi Z., Rainer, G., Haghparast A.,
Khani A. (2018)

Cannabinoids induce apathetic and impulsive
patterns of choice through CB1 receptors and
TRPV1 channels, Neuropharmacology . doi:
10.1016/j.neuropharm.2018.01.02.

Sonnay S., Poirot J., Just N., Clerc A.C.,
Gruetter R., Rainer G., Duarte J.M. N. (2018).
Astrocytic and neuronal oxidative metabolism
are coupled to the rate of glutamate-gluta-
mine cycle in the tree shrew visual cortex,
Glia. 66:477-491.

Mustafar F, Harvey M. A., Khani A., Araté J.,
Rainer G. (20178).

Divergent solutions to visual problem solving
across mammalian species.E.Neuro. doi:
10.1523/ENEURO.0167-18.201

Khani A., Mustafar F., Rainer G. (2018).
Distinct frequency specialization for detecting
dark transients in humans and tree shrews.
Cell Reports. 23:2405-2415.

Li W., Petruzziello F., Zhao N., Zhao H., Ye X.,
Zhang X., Rainer G. (2017).

Separation and identification of mouse brain
tissue microproteins using top-down method
with high resolution nanocapillary liquid chro-
matography mass spectrometry. Proteomics.
doi: 10.1002/pmic.201600419

De Luna P, Veit J., Rainer G. (2017).

Basal forebrain activation enhances between-
trial reliability of low-frequency local field po-
tentials (LFP) and spiking activity in tree shrew
primary visual cortex (V1). Brain Struct Func-
tion 222:4339-4352.

Group Eric Rouiller

Borgognon S.*, Cottet J.*, Moret V., Chatagny
P, Ginovart N., Antonescu C., Bloch J., Bru-
net J.F.,, Rouiller E.M., Badoud S. (2017).
Enhancement of striatal dopaminergic func-
tion following autologous neural cell ecosys-
tems (ANCE) transplantation in a non-human
primate model of Parkinson’s Disease. J.
Alzheimers Dis Parkinsonism 7: 383. doi:
10.4172/2161-0460.1000383.* Equal first au-
thorship.

Innocenti G.M., Caminiti R., Rouiller E.M.,
Knott G., Dyrby T.B., Descoteaux M., Thiran
J.P (2018)

Diversity of cortico-descending projections:
histological and diffusion MRI characterization
in the monkey. Cerebral Cortex.29:788-801.

Barra B., Roux C., Kaeser M., Schiavone G.,
Lacour S.P, Bloch J., Courtine G., Rouiller
E.M., Schmidlin E., Capogrosso M. (2018).

Selective Recruitment of Arm Motoneurons in
Nonhuman Primates using epidural electrical
stimulation of the cervical spinal cord. Conf.
Proc. IEEE Eng. Med. Biol. Soc. doi: 10.1109/

EMBC.2018.8512554.

Fregosi M., Contestabile A., Badoud S., Bor-
gognon S., Cottet J., Brunet J.F, Bloch J.,
Schwab M.E., Rouiller E.M. (2018).
Changes of motor corticobulbar projections
following different lesion types affecting the
central nervous system in adult macaque
monkeys. Eur J. Neurosci. 48: 2050-2070.

Contestabile A., Colangiulo R., Lucchini M.,
Gindrat A.D., Hamadjida A., Kaeser M., Savi-
dan J., Wyss A., Rouiller E.M., Schmidlin E.
(2018).

Asymmetric and distant effects of a unilate-
ral lesion of the primary motor cortex on the
bilateral supplementary motor areas in adult
macaque monkeys. J. Neurosci. 38:10644-
10656.

Badoud S.*, Borgognon S.* Cottet J.*, Chata-
gny P, Moret V., Fregosi M., Kaeser M., Fortis
E., Schmidlin E., Brunet J.F.,, Rouiller E.M.
(2017).

Effects of dorsolateral prefrontal cortex lesion
on motor habit and performance assessed
with manual grasping and control of force in
macaque monkeys. Brain Struct. Funct. 222:
1193-1206.* Equal first authorship.

Lanz F., Moret V., Ambett R., Cappe C., Rouil-
ler E.M., Loquet G. (2017).
Distant heterotopic callosal connections to
premotor cortex in non-human primates.
Neuroscience. 344:56-66.

Fregosi M., Contestabile A., Hamadjida A.,
Rouiller E. M. (2017).

Corticobulbar projections from distinct mo-
tor cortical areas to the reticular formation in
macaque monkeys. Eur J Neuroscience. 45:
1379-1395.

Savidan J., Kaeser M., Belhaij-Saif A., Sch-
midlin E., Rouiller E.M. (2017).

Role of primary motor cortex in the control of
manual dexterity assessed via a sequential bi-
lateral lesion in the adult macaque monkey: a
case study. Neuroscience. 357:303-324.

Fregosi M., Rouiller E.M. (2017).

Ipsilateral corticotectal projections from the
primary, premotor and supplementary motor
cortical areas in adult macaque monkeys: a
quantitative anterograde tracing study. Europ.
J Neuroscience. 46: 2406-2415

Group Curzzio Riiegg

P. Nowak-Sliwinska, K. Alitalo, E. Allen, A.
Anisimov, A. C. Aplin, R. Auerbach, H. G. Au-
gustin, D. O. Bates, J. R. van Beijjnum, H. F.
Bender, G. Bergers, A. Bikfalvi, J. Bischoff, B.
C. Bé6ck, P C. Brooks, F. Bussolino, B. Cakir,
P. Carmeliet, D. Castranova, A. M. Cimpean,
O. Clever, G. Coukos, G. E. Davis, M. De Pal-
ma, A. Dimberg, R. RM. Dings, V. Djonov, A.
C.Dudley, N. P Dufton, S. M. Fendt, N. Ferra-
ra, M. Fruttiger, D. Fukumura, B. Ghesquiére,
Y. Gong, R. J. Griffin, A. L. Harris, C. C.W.
Hughes, N. W. Hultgren, L. Iruela-Arispe, M.
Irving, R. K. Jain, R. Kalluri, J. Kalucka, R. S.
Kerbel, J. Kitajewski, I. Klaassen, H. K. Klein-
mann, P. Koolwijk, E. Kuczynski, B. Kwak, E.
Lanitis, K. Marien, L- M. Melero-Martin, L. L.



Munn, R. F. Nicosia, A. Noel, J. Nurro, A-K.
Olsson, T. V. Petrova, K. Pietras, R. Pili, J. W.
Pollard, M. J. Post, P. H. A. Quax, G. A. Rabi-
novich, M. Raica, A. M. Randi, D. Ribatti, C.
Riiegg, R. O. Schlingemann, S. Schulte-Mer-
ker, L. E. H. Smith, J. W. Song, S. A. Stacker,
J. Stalin, A. N. Stratman, M. Van de Velde,
V. W. M. Van Hinsbergh, P W. Vermeulen, J.
Waltenberger, B. Weinstein, B. Yetin-Arik,
A. Yla-Herttuala, M. Yoder, A. W. Griffioen.
(2018).

Consensus guidelines for the use and inter-
pretation of assays for the assessment and
analysis of angiogenesis. Angiogenesis. doi:
10.1007/s10456-018-9613-x.

Kuonen F., Surbeck I., Dontenwil M., Riiegg
C., Oro A., Gilliet M., Gaide O. (2018).
Identification of a novel pathway linking
TGF-B, peritumoral fibronectin and integrin
a5B1 that promotes invasion in basal cell
carcinoma. J Invest Dermatol. doi: 10.1016/j.
jid.2018.04.029

Cattin S., Ramont L., Riiegg C. (2018).
Characterization and in vivo validation of a
three-dimensional multi-cellular culture model
to study heterotypic interactions in colorectal
cancer cell growth, invasion and metasta-
sis. Front Bioeng Biotechnol. doi: 10.3389/
fbioe.2018.00097.

Rodriguez-Lorenzo L., Rafiee S., Reis C., Mi-
losevic A., MooreT.L., Balog S., Rothen-Ru-
tishauser B., Riiegg C., Petri-Fink A. (2018).
A rational and iterative process for nano-
particle design and validation. Colloidsurf B
Biointerfaces. 171:579-589.

Bousquenaud M., Fico F, Solinas G., Riiegg
C.*, Santamaria-Martinez A.”. (2018).
Obesity promotes the expansion of metasta-
sis-initiating cells. Breast Cancer Res.. doi:
10.1186/s13058-018-1029-4. (* equal contri-
bution).

Lan Q., Peyvandi S., Huang Y.T. Duffey N.,
Barras D., Held W., Richard F. Delorenzi M.
Sotiriou C., Desmedt C., Lorusso G, Riiegg
C. (2018)

Type | interferon response to chemotherapy
elicits immunological dormancy in breast
cancer. Oncogene. doi: 10.1038/s41388-018-
0624-2.

Xue G., Kohler R., Tang F., Hynx D., Wang Y,
Orso F, Prétre V., Ritschard R., Hirschmann
P, Cron B, Roloff T, Dummer R, Mandala M,
Bichet S, Genoud C, Meyer AG, Muraro MG,
Spagnoli GC, Taverna D, Riiegg C, Merghoub
T, Massi D, Tang H, Levesque MR, Dirnhofer
S, Zippelius A, Hemmings BA, Wicki A. (2017)
mTORC1/autophagy-regulated MerTK in mu-
tant BRAFV600 melanoma with acquired re-
sistance to BRAF inhibition. Oncotarget. doi:
10.18632/oncotarget.18213.

Tang F,, Wang Y., Hemmings B.A., Riiegg C.,
Xue G. (2017).

PKB/Akt-dependent regulation of inflamma-
tion in cancer. Sem. Cancer Biol. 48:62-67.

Secondini C., Coquoz O., Spagnuolo L.,
Ciarloni L., Spinetti T., Peyvandi S., Botta F,
Bourquin C., Ruegg C. (2017).

Arginase inhibition suppresses lung metas-

PUBLICATIONS

tasis in the 4T1 breast cancer model inde-
pendently of the immunomodulatory and
anti-metastatic effects of VEGFR-2 blocka-
de. Oncoimmunology. doi:10.1080/216240
2X.2017.1316437.

Breasson L., Becattini B., Molinaro A., Zani
F., Marone R., Botindari F., Bousquenaud M.,
Riiegg C., Wymann M.P, Solinas G. (2017).
PIBK Activity within leukocytes promotes
adipose tissue inflammation and early-onset
insulin resistance during obesity. Science Si-
gnal. doi: 10.1126/scisignal.aaf2969.

Pu,W.,. Sun L.K., Gao X., Riiegg C., Cuendet
M., Hottiger M., Luo Y., Guo A., Zhou K., BAI,
Y, Peng Z., Miao L., Zhang Y., Bi Y., Yuan X.,
Xu Y., Gebauer C. (2017).

Targeting tumor-associated macrophages by
anti-tumor chinese materia medica. Chin J
Integr Med. doi: 10.1007/s11655-017-2974-y.

PuW.L., Luo Y.Y,, Bai R.Y.,, Guo A.W., Zhou K.,
Zhang Y.S., Miao L., Riiegg C., Hottiger M.O.,
Gao X.M., Sun L.K. (2017).

Baicalein inhibits acinar-to-ductal metaplasia
of pancreatic Acinal cell AR42J via improving
the inflammatory microenvironment. J Cell
Physiol. doi: 10.1002/jcp.26293

Group Beat Schwaller

Blum W., Henzi T., Chatel-Soulet H.E., Pecze
L., Rodriguez J.W., Vrugt B., Schwaller B.
(2018).

Absence of calretinin protein expression in
malignant mesotheliomas from asbestos-ex-
posed NF2(+/-) mice and mouse mesothe-
lioma cell lines from various mouse strains.
Biomark Res 6:19.

Blum W., Henzi T., Schwaller B., Pecze L.
(2018).
Biological noise and positional effects in-
fluence cell stemness. J Biol Chem 293:5247-
5258.

Blum W., Pecze L., Rodriguez J.W., Steinauer
M., Schwaller B. (2018).

Regulation of calretinin in malignant mesothe-
lioma is mediated by septin 7 binding to the
CALB2 promoter. BMC Cancer, 18: 475.

Dressen C., Schwaller B., Vegh G., Leleux F,
Gall D., Lebrun P, Lybaert P (2018).
Characterization and potential roles of calre-
tinin in rodent spermatozoa. Cell Calcium
74:94-101.

Filice F., Lauber E., Vorckel K.J., Wéhr M.,
Schwaller B . (2078).

17-beta estradiol increases parvalbumin
levels in Pvalb heterozygous mice and atte-
nuates behavioral phenotypes with relevance
to autism core symptoms. Mol Autism 9:15.

Filice F., Schwaller B. (2017).
Parvalbumin and autism: different causes,
same effect? Oncotarget 2017, 8:7222-7223.

Blum W., Pecze L., Felley-Bosco E., Wu L., De
Perrot M., Schwaller B. (2017).

Stem cell factor-based identification and
functional properties of in vitro-selected
subpopulations of malignant mesothelioma

cells. Stem Cell Reports, 8:1005-1017.

Kresoja-Rakic J., Sulemani M., Kirschner
M.B., Ronner M., Reid G., Kao S., Schwal-
ler B., Weder W., Stahel R.A., Felley-Bosco
E. (2017).

Post transcriptional regulation controls calre-
tinin expression in malignant pleural mesothe-
lioma. Front Genet 8:70.

Lauber E., Filice .F, Schwaller B. (2018).
Dysregulation of parvalbumin expression in
the entnap2-/- mouse model of autism spec-
trum disorder. Front Mol Neurosci 11:262.

Lauber E., Filice F., Schwaller B. (2018).
Parvalbumin neurons as a hub in autism spec-
trum disorders. J Neurosci Res 96:360-361.

Lichvarova L., Henzi T., Safiulina D., Kaasik A.,
Schwaller B (20178).

Parvalbumin alters mitochondrial dynamics
and affects cell morphology. Cell Mol Life Sci
75:4643-4666.

Lutz S., Perret-Gentil S., Pecze L., Henzi T,
Dechézelles J.F, Schwaller B., Blum W.
(2017).

Mouse mesothelium—derived cell lines: mo-
dels to assess cytotoxic effects of novel
nanomaterials in vitro and to ultimately in-
vestigating carcinogenesis in vivo. Toxicology
International 23:178-188.

Naziroglu M., Blum W., Josvay K., Cig B.,
Henzi T., Olah Z., Vizler C., Schwaller B.,
Pecze L. (2018).

Menthol evokes Ca ++ signals and induces
oxidative stress independently of the pre-
sence of TRPM8 (menthol) receptor in cancer
cells. Redox Biol 14:439-449.

Naziroglu M., Cig B., Blum W., Vizler C., Bu-
hala A., Marton A., Katona R., Josvay K.,
Schwaller B., Olah Z., Pecze L. (2017).
Targeting breast cancer cells by MRS1477, a
positive allosteric modulator of TRPV1 chan-
nels. PLoS One 12: e0179950.

Rehrauer H., Wu L., Blum W., Pecze L,. Henzi
T., Serre-Beinier V., Aquino C., Vrugt B., De
Perrot M., Schwaller B., Felley-Bosco E.
(2018).

How asbestos drives the tissue towards tu-
mors: YAP activation, macrophage and me-
sothelial precursor recruitment, RNA editing,
and somatic mutations. Oncogene 37:2645-
2659.

Wérthmdller J., Blum W., Pecze L., Salicio V.,
Schwaller B. (20718).

Calretinin promotes invasiveness and EMT in
malignant mesothelioma cells involving the
activation of the FAK signaling pathway. On-
cotarget 9:36256-36272.

Wérthmdller J., Oberson A., Salicio V., Blum
W., Schwaller B. (2018).

Calretinin functions in malignant mesothelio-
ma cells cannot be replaced by the closely re-
lated Ca(2+)-binding proteins Calbindin-D28k
and Parvalbumin. Int J Mol Sci 19.

Wu L., Blum W., Zhu C.Q., Yun Z., Pecze L.,
Kohno M., Chan M.L., Zhao Y., Felley-Bosco
E., Schwaller B, De Perrot M. (2018).

SCIENTIFIC REPORT 2017/2018 83



Putative cancer stem cells may be the key
target to inhibit cancer cell repopulation
between the intervals of chemoradiation in
murine mesothelioma. BMC Cancer 18: 471.

Group Lucas Spierer

Pestalozzi M.I., Di Pietro M., Martins Gayta-
nidis C., Spierer L., Schnider A., Chouiter L.,
Colombo F.,, Annoni J.M, Jost L.B. (2018).
Effects of prefrontal transcranial direct cur-
rent stimulation on lexical access in chronic
poststroke aphasia. Neurorehabil Neural Re-
pair. 32:913-923.

Radman N., Britz J., Buetler K., Weekes B.S.,
Spierer L., Annoni J.M. (2018).

Dorsolateral prefrontal transcranial direct
current stimulation modulates language pro-
cessing but does not facilitate overt Second
Language Word Production. Front Neurosci.
25:12:490.

Sallard E., Hartmann L., Ptak R., Spierer L.
(2018).

Spatiotemporal brain dynamics underlying
attentional bias modifications. Int J Psycho-
physiol. 130:29-39.

De Pretto M., Deiber M.P, James C.E. (2018).
Steady-state evoked potentials distinguish
brain mechanisms of self-paced versus syn-
chronization finger tapping. Hum Mov Sci
61:151-166.

Sallard E., Mouthon M., De Pretto M., Spierer
L. (2018).

Modulation of inhibitory control by prefron-
tal anodal tDCS: A crossover double-blind
sham-controlled fMRI study. PLoS One.
28;13:e0194936.

De Pretto M, Rochat L, Spierer L. (2017).
Spatiotemporal brain dynamics supporting
the immediate automatization of inhibitory
control by implementation intentions.Sci Rep.
7:10821.

Chavan C., Mouthon M., Simonet M., Hoo-
gewoud H.M, Draganski B., Van Der Zwaag
W., Spierer L. (2017).

Sustained enhancements in inhibitory control
depend primarily on the reinforcement of fron-
to-basal anatomical connectivity. Brain Struc-
ture & Function 222.

James C.E., Oechslin M.S., Michel C.M., De
Pretto M. (2017).

Electrical Neuroimaging of Music Processing
reveals mid-latency changes with level of mu-
sica expertise. Front Neurosci.11:613.

Group Csaba Szabo

Szczesny B., Marcatti M., Ahmad A., Montal-
bano M., Brunyanszki A., Bibli S.I., Papapetro-
poulos A., Szabo C. (2018).

Mitochondrial DNA damage and subsequent
activation of Z-DNA binding protein 1 links
oxidative stress to inflammation in epithelial
cells. Sci Rep. 8: 914.

Horvdth E.M,. Magenheim R., Béres N.J.,
Benkdé R., Pék T, Tabdk A.G., Szabo C.
(2018).

84 SCIENTIFIC REPORT 2017/2018

PUBLICATIONS

Oxidative-nitrative stress and poly (ADP-ri-
bose) polymerase activation 3 years after pre-
gnancy. Oxid Med Cell Longev.1743253.

Ahmad A., Olah G., Herndon D.N., Szabo C.
(2018).

The clinically used PARP inhibitor olaparib im-
proves organ function, suppresses inflamma-
tory responses and accelerates wound hea-
ling in a murine model of third-degree burn
injury. Br J Pharmacol. 175: 232-245.

Korkmaz-Ic6z S., Szczesny B., Marcatti M., Li
S., Ruppert M., Lasitschka F., Loganathan S.,
Szabo C., Szabd G. (2018).

Olaparib, a clinically used PARP inhibitor
protects against oxidant-induced cardiac
myocyte death in vitro and improves cardiac
contractility during early phase after heart
transplantation in a rat model in vivo. Br J
Pharmacol. 175: 246-61.

Katsouda A., Szabo C., Papapetropoulos A.
(2018).

Reduced adipose tissue H2S in obesity. Phar-
macol. Res. 128:190-199.

Lépez-Garcia 1., Geré D., Szczesny B.,
Szoleczky PR, Olah G., Mddis K., Zhang
K., Gao J., Wu R, Sowers L.C., De Witt D.,
Prough D.S., Szabo C. (2018).

Development of a stretch-induced neurotrau-
ma model for medium-throughput screening
in vitro: identification of rifampicin as a neuro-
protectant. Br J Pharmacol. 284-300.

Majtan T., Pey A.L., Gimenez-Mascarell P,
Martinez-Cruz L.A., Szabo C. KozZich V,
Kraus J.P. (2018).

Potential pharmacological chaperones for
cystathionine beta-synthase-beficient homo-
cystinuria. Handb. Exp. Pharmacol. 245:345-
383.

Ibitokou S.A., Dillon B.E., Sinha M., Szczesny
B., Delgadillo A., Reda Abdelrahman D., Sza-
bo C., Abu-Elheiga L., Porter C., Tuvdendorj
D., Stephens R. (2018).

Early inhibition of fatty acid synthesis reduces
generation of memory precursor effector T
cells in chronic infection. J. Immunol. 200:
643-656.

Untereiner A.A., Pavlidou A., Druzhyna N.,
Papapetropoulos A., Hellmich M.R., Szabo
C. (2018).

Drug resistance induces the upregulation of
H2S-producing enzymes in HCT116 colon
cancer cells. Biochem. Pharmacol. 149:144-
185.

Oléh G., Mddis K., Téré G., Hellmich M.R.,
Szczesny B., Szabo C. (2018).

Role of endogenous and exogenous nitric
oxide, carbon monoxide and hydrogen sul-
fide in HCT116 colon cancer cell proliferation.
Biochem. Pharmacol. 149:186-194.

Berger N.A., Besson V.B., Boulares A.H., Bl-
rkle A., Chiarugi A., Clark R.S., Curtin N.J.,
Cuzzocrea S., Dawson T.M., Dawson V.L.,
Haskd G., Liaudet L., Moroni F., Pacher .R,
Radermacher R, Salzman A.L., Snyder S.H,
Soriano F.G, Strosznajder R.P, Simegi B.,
Swanson R.A., Szabo C (2018).

Opportunities for repurposing of PARP inhi-

bitors for the therapy of non-oncological di-
seases. Br. J. Pharmacol. 175: 192-222.

Papapetropoulos A, Szabo C. (2018).
Inventing new therapies without reinventing
the wheel: the power of drug repurposing. Br.
J. Pharmacol. 175:165-167.

Szabo C. (2018).

A timeline of H2S research: From environ-
mental toxin to biological mediator. Biochem.
Pharmacol. 149:5-19.

Bredthauer A., Lehle K., Scheuerle A., Schel-
zig H., McCook O., Radermacher P, Szabo
C., Wepler M., Simon F. (2018).

Intravenous hydrogen sulfide does not induce
neuroprotection after aortic balloon occlu-
sion-induced spinal cord ischemia/reperfu-
sion injury in a human-like porcine model of
ubiquitous arteriosclerosis. Intensive Care
Med. Exp. 6:44.

Merz T., Lukaschewski B., Wigger D., Ruppre-
cht A., Wepler M., Gréger M., Hartmann C.,
Whiteman M., Szabo C., Wang R., Waller C.,
Radermacher P, McCook O. (2018).

Interaction of the hydrogen sulfide system
with the oxytocin system in the injured mouse
heart. Intensive Care Med. Exp. 6:41.

Merz T., Wepler M., Nussbaum B., Vogt J.,
Calzia E., Wang R., Szabo C., Radermacher
P, McCook O. (2018).

Cystathionine-y-lyase expression is asso-
ciated with mitochondrial respiration during
sepsis-induced acute kidney injury in swine
with atherosclerosis. Intensive Care Med.
Exp. 6:43.

Toliver-Kinsky T., Cui W., Téré G., Lee S.J.,
Shatalin C., Nudler E., Szabo C. (2018).

H2S: a bacterial defense mechanism against
the host immune response. Infect Immun. 87:
pii: e00272-18.

Augsburger F., Szabo C. (2018).

Potential role of the 3-mercaptopyruvate
sulfurtransferase (3-MST) - hydrogen sulfide
(H2S) pathway in cancer cells. Pharmacol
Res. S1043-6618(18)31594-9.

Kevil C., Cortese-Krott N.N., Nagy R, Papape-
tropoulos A., Feelisch M., Szabo C. (2018).
Cooperative interactions between NO and
H2S: Chemistry, biology, physiology, patho-
physiology. In: Nitric Oxide (Ignarro L, Free-
man B Eds), Elsevier, pp. 57-83.

Bibli S.I., Zhou Z., Zukunft S., Fisslthaler B.,
Andreadou |., Szabo C., Brouckaert P, Fle-
ming I. (2017)

Hydrogen sulfide preserves endothelial ni-
tric oxide synthase function by inhibiting
Proline-Rich Kinase 2: Implications for car-
diomyocyte survival and cardioprotection.
Cardiovasc. Res. 92:718-730.

Untereiner A.A., Olah G., Mddis .K, Hellmich
M.R., Szabo C. (2017).

H2S-induced S-sulfhydration of lactate de-
hydrogenase a (LDHA) stimulates cellular
bioenergetics in HCT116 colon cancer cells.
Biochem. Pharmacol. 136: 86-98.

Phillips C.M., Zatarain J.R., Nicholls M.E,.



Porter C., Widen S.G., Thanki K., Johnson
P, Jawad M.U., Moyer M.R, Randall J.W.,
Hellmich J.L., Maskey M., Qiu S., Wood T.G.,
Druzhyna N., Szczesny B., Mddis K., Szabo
C., Chao C., Hellmich M.R. (2017).
Cystathionine-B-synthase upregulation in-
duces metabolic reprograming and promotes
colon carcinogenesis. Cancer Res. 77: 5741-
5754.

Steiger A.K, Marcatti M., Szabo C;, Szczesny
B., Pluth M.D. (2017).

Inhibition of mitochondrial bioenergetics by
esterase-triggered COS/H2S donors. ACS
Chem. Biol. 12: 2117-2123.

Ahmad A., Druzhyna N., Szabo C. (2017).
Cystathionine-gamma-lyase deficient mice
are protected against the development of
multiorgan failure and exhibit reduced inflam-
matory response during burn injury. Burns
43:1021-1033.

Merz T., Stenzel T., NuBbaum B., Wepler M.,
Szabo C., Wang R., Radermacher P, McCook
0. (2017).

Cardiovascular disease and resuscitated sep-
tic shock lead to the downregulation of the
H2S-producing enzyme cystathionine-y-lyase
in the porcine coronary artery. Int Care Med
Exp. 5: 17.

Horvath E.M., Zsengellér Z.K., Szabo C.
(2017);

Quantification of PARP activity in human tis-
sues: ex vivo assays in blood cells and im-
munohistochemistry in human biopsies. Me-
thods Mol Biol. 1608: 19-26.

Korkmaz-Icéz S., Radovits T, Loganathan S.,
Li S., Ruppert M., Benke K., Brlecic P, Szabo
C., Karck M;, Szabd G. (2017).

Prolonging hypothermic ischaemic cardiac
and vascular storage by inhibiting the activa-
tion of the nuclear enzyme PARP. Eur J Car-
diothorac Surg. 51: 829-835.

Thanki K., Nicholls M., Gomez G., Gajjar A.,
Senagore A., Rashidi L., Qiu S., Szabo C.,
Hellmich M.R., Chao C. (2017).

Consensus molecular subtypes of colorectal
cancer and their clinical implications. Int. Biol.
Biomed. J. 3: 105-111.

Bibli S.l., Szabo C., Chatzianastasiou A.,
Zukunft S., Fleming I., Papapetropoulos A.
(2017).

Hydrogen sulfide preserves eNOS function by
inhibiting PYK2: implications for cardiomyo-
cyte survival and cardioprotection. J. Phar-
macol. Exp. Ther. 92: 718-730.

Cross J., Stenton G.., Harwig C., Szabo C., Di
Paola R., Esposito E., Cuzzocrea S., Macken-
zie L.F. (2017).

AQX-1125, small molecule SHIP1 activator
inhibits bleomycin-induced pulmonary fibro-
sis. Br. J. Pharmacol. 174:3045-3057.

Hartmann C., Hafner S., Scheuerle A., Mél-
ler P, Huber-Lang M, Jung B., NuBbaum B,
McCook O,. Gréger M., Wagner F., Weber S.,
Stahl B., Calzia E., Georgieff M., Szabo C.,
Wang R., Radermacher P, Wagner K. (2017).
The role of cystathionine-y-lyase in blunt
chest trauma in cigarette smoke exposed
mice. Shock 47: 491-499.

PUBLICATIONS

Group Michael Walch

Hernandez-Castafieda M.A., Mbagwu S.,
Babatunde K. A, Walch M., Filgueira, L., Man-
tel, RY. (2018).

Evaluation of extracellular vesicle function du-
ring Malaria infection. J Vis Exp 13).

Aurore V., Caldana F., Blanchard M., Kharoubi
Hess S., Lannes N., Mantel RY., Filgueira L.,
Walch M. (2018).

Silver-nanoparticles increase bactericidal ac-
tivity and radical oxygen responses against
bacterial pathogens in human osteoclasts.
Nanomedicine 14: 601-607.

Babatunde K.A., Mbagwu S., Hernan-
dez-Castafieda M.A., Adapa, S.R., Walch M.,
Filgueira L., Falquet L., Jiang, R.H.Y., Ghiran
I., Mantel RY. (2018).

Malaria infected red blood cells release small
regulatory RNAs through extracellular ve-
sicles. Sci Rep. 8: 884.

Chiusolo V., Jacquemin G., Yonca Bassoy E.,
Vinet L., Liguori L., Walch M., Kozjak-Pavlovic
V., Martinvalet D. (2017).

Granzyme B enters the mitochondria in a
Sam50-, Tim22- and mtHsp70-dependent
manner to induce apoptosis. Cell Death Differ.
24:747-758.

Lannes N., Neuhaus V., Scolari B, Kharou-
bi-Hess S., Walch M., Summerfield A., Fil-
gueira L. (2017)

Interactions of human microglia cells with Ja-
panese encephalitis virus. Virol J. 14: 8.

Lopez Leon D., Fellay I., Mantel PY., Walch
M. (2017).

Kiling bacteria with cytotoxic effector
proteins of human killer immune cells: gran-
zymes, granulysin, and perforin methods. Mol
Biol/ 1535: 275-284.

Mbagwu S., Walch M., Filgueira L., Mantel
RY. (2017).

Production and characterization of extracel-
lular vesicles in Malaria. Methods Mol Biol
1660: 377-388.

Group Zhihong Yang

Huang J., Montani J.P, Verrey F., Feraille E.,
Ming X.F, Yang Z. (2018).

Arginase-ll  negatively regulates  renal
aquaporin-2 and water reabsorption. FASEB
J. 32:5520-5531.

Yu Y., Xiong Y., Montani J.P, Yang Z., Ming
X.F (2018).

Arginase-Il activates mTORC1 through myo-
sin-1b in vascular cell senescence and apop-
tosis. Cell Death Disease 9:313.

Pillai S.M., Seebeck P, Fingerhut R., Huang
J., Ming X.F.,, Yang Z., Verrey F (2018).

Kidney mass reduction leads to L-arginine
metabolism-dependent blood pressure in-
crease in mice. J Am Heart Assoc.7:e008025.

Xiong Y., Yepuri G., Montani J.P, Ming X.F.,
Yang Z. (2017).

Arginase-ll deficiency extends lifespan in
mice. Front Physiol. 8:682.

Xiong Y., Yepuri G., Necetin S., Montani J.P,
Ming X.F, Yang Z. (2017).

Arginase-Il promotes tumor necrosis factor-a
release from pancreatic acinar cells causing
B-cell apoptosis in aging. Diabetes. 66:1636-
1649.

Zhu C., Yu Y, Montani J.R, Ming X.F.,, Yang
Z.(2017).

Arginase-l enhances vascular endothe-
lial inflammation and senescence through
eNOS-uncoupling.. BMC Res Notes;0:82.

Reiner M., Akhmedov A., Stivala S., Keller S.,
Gaul D.S., Bonetti N.R., Savarese G., Glanz-
mann M., Zhu C., Ruf W., Yang Z., Matter
C.M., Lascher TF, Camici G.G., Beer J.H.
Ticagrelor,

but not clopidogrel, reduces arterial thrombo-
sis via endothelial tissue factor suppression.
Cardiovasc Res 113:61-69.

Yang Z., Ming X.F (2017).

Adventitia and perivascular adipose tissue
— the integral unit in vascular disease (Chap-
ter 20). In: ESC Textbook of Vascular Biolo-
gy. Robert Krams and Magnus Back (eds.),
OXFORD University Press, 2017, pp -320.

SCIENTIFIC REPORT 2017/2018 85



INVITED LECTURES AND SEMINARS Gl-
VEN BY DEPARTMENT MEMBERS

Group Abdul Dulloo

29eme Journée de Nutrition Genevoise de
Nutrition Clinique et Diétothérapie. Le jeline
et I'apres jetine: biochimie et physiologie. Ge-
néve, March 2017.

Is dieting contributing to the obesity epide-
mic? Euroscicon Life Science Events On-line
The obesity epidemic: Discussing the global
health crisis.
www.lifescienceevents.com/obesity-health
April 2017.

Symposium: Functional Body Composition,
Obesity & Cardiometabolic Health: Beyond
the Adipocentric View Collateral fattening:
when a deficit in lean body mass drives ove-
reating.

24th European Congress on Obesity (ECO),
Porto (Portugal) May 2017.

Conference of the Autonomous University
of Baja California (UABC). Does dieting and
weight cycling make people fatter? And The
search for thermogenic compounds for obe-
sity management: from pharmaceuticals to
nutraceuticals.

Tijuana (Mexico), 6-8 September 2017.

9th Fribourg Obesity Research Conference.
Issues in targeting thermogenesis for weight
maintenance and healthy catch-up growth
Fribourg, October 19, 2017.

4th Recent Advances & Controversiesin
Measurement of Energy Metabolism. Novel
approaches in phenotyping human variability
in thermogenesis.

Fribourg, October 21, 2017.

4th Recent Advances & Controversies in
Measurement of Energy Metabolism, Satel-
lite Symposium.The companionship of lean
mass and fat mass revisited: towards novel
concepts in human body composition: novel
concepts in body composition and cardiome-
tabolic diseases.

Fribourg October 21, 2017.

Annual conference of I’'association suisse des
diététicien-nes,Tissu adipeux: physiologie,
qualité et actualités.

Neuchétel, HE Arc, 6-7 March 2018.

11th International Symposium on In-Vivo
Body Composition Studies, Role of body
composition in the control of energy intake.
Columbia University, New York (USA), June
25-27,2018.

Translational research. International Mi-
ni-symposium, The search of thrifty (energy
conservation) phenotypes.

Fribourg, September 25, 2018 .

International Symposium on Understanding
the Double Burden of Malnutrition for Ef-
fective Interventions. Organized by the In-
ternational Atomic Energy Agency (IAEA) in
cooperation with the World Health Organi-
zation (WHO) and United Nations Children’s
Fund (UNICEF)? The companionship of lean
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mass and fat mass revisited: towards novel
concepts in human body composition autore-
gulation.

Vienna (Austria,) December 10-13, 2018.

Group Marie-Noélle Giraud

Federation of European Physiological So-
cieties annual meeting (FEPS) Cardiac Bone
Marrow derived cell-based therapy asso-
ciated with scaffold for heart repair.
Vienna (Austria), Sept 13-15, 2017.

CABMM Spring seminar Biotissue based ap-
proaches for cardiac repair.
Zurich, May 31, 2018.

Group Gregor Hasler

World Federation of Societies of Biological
Psychiatry (WFSBP). Catecholamines, anhe-
donia and depression.

June 11, 2017.

Remission in depression: what roles are
played by positive emotions? World Psychia-
try Association (WPA).

Berlin (Germany), October 10, 2017.

World Psychiatry Association (WPA), Hypo-
methylation of cg03636183 and cg05575921
in Smokers: an Imaging-Epigenetics Study. S.
Mdiller.

Berlin (Germany), October 10, 2017.

Discovering biomarkers for bipolar disorders.
Annual meeting of the International Scoiety
for Bipolar Disorders.

Washington DC (USA), May 5, 2017.

Annual meeting of the Swiss Society of Psy-
chiatry and Psychotherapy. S. Suker. Safety
of off-label use of ketamine in depression.
Bern, September 2017.

S. Miller. GABAGEN study: epigenetics of
smoking. Winter Seminars on Biological Psy-
chiatry.

Oberlech (Austria),March 21, 2017.

Neurotalk-2018, key note lecture and lecture
on glutamate in affective disorders.
Bangkok (Thailand), May 16, 2018.

eFORUM. Opportunities and risks of digita-
lized social relationships.
Bern, March 27, 2018

Neuroeconomics and psychiatry.
Columbia University, New York, NY (USA),
September 8, 2018.

World Federation of Societies of Biological
Psychiatry (WFSBP). Metabotropic glutamate
receptor 5 imaging in schizophrenia and de-
pression.

June 6, 2018.

Meeting of the German-American Institute.
On the stress epidemic.
Heidelberg (Germany), March 24, 2018.

Winter Seminars on Biological Psychiatry.
Glutamine in the pathogenesis of depression.
Oberlech (Austria), March 19, 2018.

Masterclass Psychopharmacology. Ketamine
as a novel treatment option in depression.
Roma (ltaly), November 22, 2018.

Group David Hoogewijs

XXth International Conference on Oxygen
Binding and Sensing Proteins. Genetic abla-
tion of androglobin reveals multiple pheno-

types.
Barcelona (Spain), September 2018.

BEAT-PCD COST Action BM1407 meeting.
Genetic ablation of androglobin, the 5th mam-
malian globin, leads to multiple phenotypes.
Lisbon (Portugal), February 2018.

45th annual meeting of the International So-
ciety on Oxygen Transport to Tissue (ISOTT)
Analysis of candidate transcription factors
contributing to erythropoietin gene expres-
sion.

Halle (Germany), August 2017.

Departmental Seminar on Drug Sciences, Fa-
culty of Pharmacy. The cellular oxygen sen-
sing pathway: updates and its potential for
targeting.

Basel, May 2017.

Medizinischen  Klinikk mit  Schwerpunkt
Nephrologie Seminar, Charité Universitats-
medizin, Distal hypoxia response elements
mediate HIF regulated gene expression.
Berlin (Germany), January 2017.

Swiss society of Pharmacology and Toxicolo-
ay;-(A. Keppner). Androglobin: a newly identi-
fied globin required for male fertility in mice.
Bern, April 2017

NCCR Kidney.CH retreat (A. Keppner).
Concerted action of the serine protease
CAP2 and the glucocorticoid receptor on re-
nal adaptation to potassium depletion.
Murten (Switzerland), January 2018.

8th meeting of the French —Swiss Renal Phy-
siology (A. Keppner.) Concerted action of the
serine protease CAP2 and the glucocorticoid
receptor on renal adaptation to potassium
depletion.

Lausanne, March 2018.

Swiss PCD meeting (A. Keppner.) Genetic
ablation of androglobin reveals multiple phe-
notypes.

Bern, October 2018.

Group Martina King

International Conference LwAussteigen
und Aussteiger — eine Vision der Jahrhun-
dertwende», Luftbad, Zelleninzest und Absin-
thin: Esoterische Medizinkonzepte und ihre
Bedeutung fir die asthetische Moderne.
Ascona (Switzerland) Augst 15-18, 2018.

International Conference «Textumgebungen.
Kontextologie der Gegenwartsliteratur»Histo-
rische Narratologie: ein Weg zur Kontextuali-
sierung von Textstrukturen.

Innsbruck (Austria) December 6-7, 2018.

Conférences de I'Institut des Humanités en



Médecine, Doctors’ stories’: how can narra-
tive theory provide a better understanding of
clinical communication?

Lausanne, December 17, 2018.

Interdisciplinary workshop »Tracking Contem-
porary Metabolisms — Historicizing Ecologcial
Epistemologies Lea Biihimann: Historicizing
Homeostasis with Georges Canguilhem.
Erfurt (Germany), December 11-12, 2018.

Journée d’études La lettre et la machine:
Soigner a distance, se soigner a domicile,:
Robots, avatars et scanners relationnels:
auto-soins dans la pédopsychiatrie du XXle
siecle? Felix Rietmann Faculté des Lettres.
Le Mans (France), September 4, 2018.

Conférences de I'Institut des Humanités en
Médecine. From Bits, Pixels, and Meshes:
Glimpses of a Digital Infant Psychiatry Felix
Rietmann.

Lausanne, April 19, 2018.

History of Science Society Annual Meeting.
Tape, Mother, Child: Video and the Rise of In-
fant Mental Health, Felix Rietmann.

Toronto (Canada), November 11, 2017.

Julien Knebusch: Poétique(s) de la chirurgie ,
avec Thomas Augais, Journée d’étude Le
geste chirurgical : poétique, philosophie et ci-
néma, Fonds national suisse de la recherche
scientifique (FNS),

Académie de médecine (Paris), January 11,
2018.

Séminaire  annuel de la  Société
suisse d’éthique biomédicale, Focus « Hu-
manités médicales ». Julien Knebusch. Le
style chirurgical entre éthique et esthétique.
Bigorio, November 23-25, 2017.

Congrés international de la Société d’Etude
de la Littérature et de Langue frangaises du
20e et 21e sieclesEmmanuel Venet, médecin
et écrivain, Extension du domaine des lettres.
Julien Knebusch.

Aix-en-Provence/Marseille  (France), Sep-
tember 14-16, 2017.

Collogue international, Water History Confe-
rence .A notorious swimmer. Body, health and
openness to the world in the works of Paul
Morand. Julien Knebusch.

University of Michigan (USA), June 15, 2017.

Journée d’études “Formes d’écritures et sa-
voirs“. Connaissance scientifique et écriture
littéraire dans le dialogue chirurgical entre
Henri Mondor (1885-1962) et René Leriche
(1879-1955). Julien Knebusch.

Paris, May 12, 2017.

Henri Cazalis /Jean Lahor : la construction
d’une figure du poéte-médecin, Colloque in-
ternational La figure du poéte-médecin. Julien
Knebusch. Fribourg/FNS.

March 30-April 1, 2017.

Group Anna Lauber

Clinic, genetic and structural basis of CAH, «
Endo-Ern: Rare Endocrine Diseases.
Padova (ltaly), September 22-23, 2018.

3rd DSDnet training School,Organogenesis of
the gonads.
Budapest (Hungary) September 28 -30, 2018.

XIV ICPLM Meeting, Defects of Steroidoge-
nesis.
Durban (South Africa), October 20- 22, 2018.

iDSD/DSDnet, Ja-PED Meeting.
Freiburg i.B. (Germany), November 17-19 ,
2018.

Group Jean-Marie Montani

Symposium on Gravitational Physiology,
Aging and Medicine, International Union of
Physiological Sciences. Post-prandial orthos-
tatic hypotension in the elderly: precipitating
factors and countermeasures.

Rio de Janeiro (Brazil), August 5, 2017.

RACMEM 2017. The contribution of Swiss
scientists to the assessment of energy me-
tabolism.

Fribourg, October 20, 2017.

Group Patrice Nordmann
Patrice Nordmann

Congres annuel de la Société Frangaise de
Réanimation de Langue frangaise. Résis-
tances : Quelles tendances épidémiologiques
en 2017?

Paris , January 11-13, 2017.

Formation continue et post-graduée en mé-
decine moderne, Médecin et Biologistes du
canton de Neuchatel. Résistance aux antibio-
tiques: état des lieux.

Hopital de Pourtales, Neuchatel, March 14,
2017.

Journée médicale d’infectiologie. Médecin
de famille. Résistances aux antibiotiques en
2017: mythes ou réalité.

Carouge (Switzerland), March 30, 2017.

Coopération Asie-Pacifique bioMerieux, In-
donesia & Singapore. Emerging Antibiotic
Resistance, focus now on carbapenem and
colistin resistance.

Singapore, April 3-7, 2017,

Festveranstaltung symposium workshop.Is
the antibacterial drug pipeline really empty?
Frankfurt (Germany), April 10-11, 2017.

27th, European Congress of Clinical Micro-
biology and Infectious Diseases (ECCMID),
Emerging Resistance in Gram negatives.
Vienna (Austria), April 22-25, 2017.

Turning the tide of antimicrobial resistance.
Resistance to polymyxins: the fall of the last
soldier and Rapid diagnostic of emerging an-
tibiotic resistance.

Oslo (Norway), April, 27-28, 2017.

Formation médicale continue des médecins
et personnel médical du canton de Fribourg,
« Résistance émergentes aux antibiotiques »,
Fribourg, May 4, 2017.

Antibiotikaresistenz meeting. Résistance aux

antibiotiques dans le monde et en Suisse.
Soleure (Switzerland), May 2017.

Pfizer Shape Zavicefta Symposium. Global
threat of Gram-negative antimicrobial resis-
tance

Berlin (Germany), June 16, 2017.

Journées Nationales d’Infectiologie, Tour du
monde des résistances.
Saint-Malo (France), June 21, 2017.

11th International symposium on the biology
of Acinetobacter. Multidrug resistance in Aci-
netobacter baumannii.

Seville (Spain), September 20-22, 2017.

Drug resistance in Infectious Diseases Up-
dates. Spread and evolution of broad spec-
trum B-lactamases.

Hambourg (Germany), September 28-30,
2017.

Colloque experts praticiens infectiologie. Les
B-lactamases et les inhibiteurs.
Paris (France), November 9-10, 2017.

60eme Journée de I'’hopital Claude Bernard,
Paris (France), November 16, 2017, « EPC:
optimisme ou réalisme? ».

Paris (France), November 16, 2017.

Antibiotic stewardship and Antimicrobial Re-
sistance, 11th International Congress of clini-
cal microbiology. New diagnostic methods in
Microbiology.

Shiraz (Iran), November 21-23, 2017.

Les avancées en pneumologie 2017 AztraZe-
neca. Antibiorésistance: la peste du XXleme
siécle?

Paris (France), December 1-2, 2017.

37éme Réunion Interdisciplinaire de Chimio-
thérapie Anti-Infectieuse: RICAI, Résistances
aux antibiotiques : émergences et impact cli-
nique, Bactéries a Gram négatif.

Paris, December 18-19, 2017.

ESCMID Post-Graduate Education Course
.Carbapenemases in the world, Rapid dia-
gnostics.

Fribourg, Sept 14-15, 2017.

Département des Laboratoires_ Formation
continue/ Résistance émergente aux antibio-
tiques, peste du XXI siecle?

Lausanne, January 23, 2018.

DZIF-/GRID-Seminar Series. Emerging anti-
biotic Resistance in 2018.

Universitat Giessen (Germany), January 25,
2018.

NRP Antimicrobial Resistance. Rapid dia-
gnostic tests for detection of antibiotic resis-
tance in clinically-significant Gram-negative
bacteria.

Nottwil (Switzerland), April 18- 19, 2018.

28th European Congress of Clinical Micro-
biology and Infectious Diseases. Stability
of cefiderocol against clinically-significant
broad-spectrum oxacillinases.

Madrid (Spain), April 20-21, 2018.
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Ateliers pluridisciplinaires de MSD en Infec-
tiologie. Migration des bactéries : Quels en-
jeux dans nos institutions de soins ?

Lyon (France), May 15, 2018.

19eme journées Nationales d’infectiologie.
Gestion de I'antibiorésistance: bilan de la ré-
sistance a la colistine en France.

Nantes (France), June 13-15, 2018.

17th ESCMID Summer School. Rapid dia-
gnostic tests as useful tools for combating
superbugs - recent developments.

Paris, July 1-7, 2018.

Annual Congress 2018 of the Swiss Society
for Microbiology (SSM), Multidrug resistance
and carbapenemase producers in Gram ne-
gatives bacteria.

Lausanne, August 28-30, 2018.

7éme journée de formation en microbiologie
diagnostique. Résistance aux aminoglyco-
sides, a la colistine, épidémiologie et méca-
nismes de résistance et détection.

Lausanne, October 2, 2018.

Antibiotic Resistance Symposium. Emerging
Antibiotic Resistance and their diagnostic.
Karolina University, Stockholm (Sweden),
September 17-18, 2018.

Antimicobial Therapy in Immunocompro-
mised and Critically Ill Patients: Management
and Perspectives. New therapies against
Gram bacteria.

Lugano (Switzerland), October 4-5, 2018.

Genome Maintenance and Turning the
Tide of Antimicrobial resistance (GMM5/
TTA3), Emerging Resistances to Antibiotics
in 2018.

Oslo (Norway), October 9-12, 2018.

Symposium Antibiotic Resistance. Résis-
tances émergentes aux antibiotiques en
2018: focus sur les Béta-lactamases, leurs
inhibiteurs et les alternatives aux carbapé-
nemes.

Groupement Hospitalier du Territoire (GHT)
Léman - Mont-Blanc, Contamine Sur Arve
(France), October 16, 2018.

The 7th Congress of the European Academy
of Paediatric Societies. Carbapenemase-pro-
ducing enterobacteriaceae Resistance
mechanisms.

Paris , October 30-November 3, 2018.

Symposium BAG sur la résistance aux anti-
biotiques 2018, La résistance aux antibio-
tiques, un défi mondial: faits et chiffres.

Bern, November 16, 2018.

Formation pour médecins et personnel mé-
dical. Résistances émergentes aux antibio-
tiques.

Villars-Sur-Glane (Switzerland), November 27,
2018.

Journée du personnel de la direction générale
de la santé (DGS). Epidémiologie et situation
actuelle de la Résistance dans le monde.
Geneve (Switzerland), December 4, 2018.

38éme Réunion interdisciplinaire de chimio-
thérapie anti-infectieuse (RICAI),. Erreur dia-
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gnotique en microbiologie, Réunion Interdis-
ciplinaire de Chimiotérapie Anti-Infectieuse.
What else ? nouveaux aminosides et nou-
velles tetracyclines, Résistance aux carbapé-
némes.

Paris (France), December 17-18, 2018

Laurent Poirel

8th International Congress of the Asia Pacific
Society of Infection Control. The threatening
problem of multidrug-resistant Gram nega-
tives in healthcare settings ; new problems,
new strategies.

Bangkok (Thailand) Feb 2017.

Seminars in Microbiology, Medical Faculty.
Genetics of acquisition of carbapenemases.
University of Geneva, Geneva, Feb 2017.

7th Symposium on Antimicrobial Resistance
in Animals and the Environment. Plasmid-me-
diated resistance to polymyxins; animals as
reservoirs for humans ?

Braunschweig, (Germany,) June 2017.

ASM Microbe meeting. Plasmid-mediated co-
listin resistance; the ultimate menace.
New Orleans (USA); June 1-5, 2017.

16th European Society of Clinical Micro-
biology and Infectious Diseases (ESCMID)
Summer School/ Resistance to polymyxins:
mechanisms, detection, recent emerging is-
sues.

Borstel (Germany); July 1-8, 2017.

ESCMID Post-Graduate Education Course,
Acquired resistance to colistin in Gram ne-
gatives; an emerging issue and Carbapene-
mase-producing bacteria: genetic transmis-
sion.

Fribourg, Sept 14-15, 2017.

Cluster Food & Nutrition. Conférence sur I'an-
tibiorésistance en agroalimentaire. Combattre
I’Antibiorésistance en rapprochant Médecine
Humaine et Médecine Vétérinaire; le concept
de la « One-Health Approach ».

Zollikofen, Switzerland, June 2017.

Singapore International Infectious Disease
Conference (SIIDC). Role of rapid diagnostics
in prevention and control of multidrug-resis-
tant bacteria; the tools are here.

Singapore, August 2017.

2nd International Conference “Octenidine;
prevention and control”. The threatening pro-
blem of multidrug-resistant Gram negatives in
healthcare settings: new problems, new solu-
tions. Lisbon, (Portugal) Sept 30, 2017.

29th Congress of Brazilian Microbiology. Op-
portunites for joined research projects and
Characterization of new beta-lactamases;
step by step. Foz Do Iguacu (Brazil) October
2017.

17th European Society of Clinical Microbio-
logy and Infectious Diseases (ESCMID) Sum-
mer School. How to publish in a good journal.
Paris, France, July 1-7, 2018.

BEFRI Genomics Day,.Prospective screening
of acquired resistance to polymyxin antibio-
tics in Escherichia coli in the human popula-

tion; identification of resistance mechanisms
by use of next-generation sequencing.
Fribourg, June 22, 2018.

Group Eric Rouiller

Training Module in Animal Experimentation
LTK20E. “Non-human primates as laboratory
animals in biomedical research”.

Fribourg, February 21,, 2018.

Group Csaba Szabo

PARP2017 Meeting Opportunities for the the-
rapeutic repurposing of clinically approved
PARP inhibitors for non-oncological indica-
tions.

Budapest (Hungary), May 19, 2017.

University of Exeter. H2S and mitochondrial
function.
Exeter (England), May 5, 2017.

Shock Society Annual Meeting. H2S and cri-
tical illness.
Ft. Lauderdale (USA), May 6, 2017.

University of Kansas Medical Center. H2S and
mitochondrial function.
Kansas City (USA), June 23, 2017.

New York University Medical College. H2S
and mitochondrial function.
New York (USA), June 27, 2017.

World Mitochondria Society Annual Meeting.
H2S and mitochondrial function.
Berlin, (Germany), October 20, 2017..

Science Day. Paracrine signaling in epithelial
cells: mitochondrial DNA release acts as a link
between chronic low-level oxidative stress
and local inflammation.

University of Fribourg, March 21, 2018.

Goethe University. H2S in cancer: regulation
of cell metabolism, cell proliferation and tu-
mor angiogenesis»,

Frankfurt (Germany), June 13, 2018.

University of Bern. The vascular roles of H2S
in health and disease.
Bern, May 16, 2018.

15th Sepsis Forum. Gaseous transmitters:
what are they?
Sao Paulo (Brazil), May 31, 2018.

15th Sepsis Forum. Repurposing PARP inhi-
bitors for treatment of critical iliness.
Sao Paulo, (Brazil), May 31, 2018.

15th Sepsis Forum. Can we protect the mito-
chondria in critical illness?
Sao Paulo (Brazil) June 1, 2018.

5th World Congress on Hydrogen Sulfide in
Biology & Medicine. H2S in cancer: what we
know and what we don’t know.
Toronto (Canada), June 2, 2018.

Group Eric Riiegg

7th Conference on tumor host interaction.



Chemotherapy induced immunological dor-
mancy. Monte Verita, Ascona, June 2017.

Biointerfaces International Conference BIC
Translating research discoveries into pro-
ducts. Zirich, August 2018.

20th International Vascular Biology Meeting
(IVBM2018). Helsinki (Finland), June 2018.

Group Michaél Walch
Michaél Walch

Private University of the Principality of
Liechtenstein. Contribution to the lecture se-
ries Health and Life Science.

October 2018.

Pierre-Yves Mantel

American Society of Tropical Medicine and
Hygiene Annual meeting. Regulation of pa-
thogen-host interactions by extracellular ve-
sicles during malaria.

New Orleans (USA), October 2018.

Karolinska Institute. Mechanisms of cellular
communication during malaria.
Stockholm (Sweden) December 2017.

Symposium in Neglected Tropical Diseases.
Extracellular vesicles in the regulation of
host-pathogen interactions during malaria.
Swiss TPH, Basel 2017.

Group Zhihong Yang

Spring Meeting of the Swiss Society of Phar-
macology and Toxicology Animal Models of
Aging.

Inselspital Bern, Bern, April 20, 2017.

LECTURES AND SEMINARS
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THIRD PARTY FUNDING TO
GROUP LEADERS

Group Jean-Marie Annoni

ZHAW institute Bilateral research collaboration
with South Asia and Iran 2017 — 2020. versus
close language-pair bilingualism: does lan-
guage distance affect the effective connectivity
between language and control systems?”

12 months. CHF 16.800.

SNF 25130_182594 Motor-language interaction
in the first and late second language: experimen-
tal data and clinical implications.

2018-2021. CHF 525’000.

Lithuanian-Swiss cooperation program to re-
duce economic and social disparities within the
enlarged European Union under project agree-
men. 2016-2017. CHF 230°000.

Group Jean-Pierre Bresciani

J. Hasler Foundation. Ad Vitam: Adaptive Dri-
ver-Vehicle InTerAction to Make future driving
safer. Co-investigator.

2018-2020. CHF 525°000.

Group Abdul Dulloo

SNF. Phenotyping for thrifty metabolic traits in
young adults born small:a risk factor for obesity
and cardiometabolic diseases.

2018-2020. CHF 457°495.

Group Marie-Noélle Giraud

CTI grant. 3D-printed bioresorbable polymeric
coronary scaffold (PriPoS).
2016-2019. CHF 426°750.

Co-host group SystemsX.ch - Transition Post-
doc Fellowship Modelling Mechano-biology of
the artery to drive the design of novel bioresor-
bable stents.

2015-2017. CHF 223'884.

Group Gregor Hasler

OPO Foundation. mGIuR5 imaging in schizo-
phrenia.
2017-2020. CHF 80°000.

Group David Hoogewijs

SNF. Functional analysis of androglobin, a novel
oxygen-binding protein associated with male
infertility.

2017-2021.

Human clinical cooperative project (HCP). Natio-
nal Centre of Competence in Research (NCCR)
Kidney.CH. Novel Epo regulating factors.
2017-2019.

German Research Foundation (DFG). Functional
analysis of androglobin, a novel oxygen-binding
protein associated with male infertility.
2017-2020.

Group Martina King

DFG grant. Epistemologische Moderne. Zur Em-
pirisierung von Natur und Kultur um 1830 (DFG/
DACH 2019-2021). 2018-2021, 220.000 euros.

90 SCIENTIFIC REPORT 2017/2018

Group Anna Lauber

Research Pool University of Fribourg Generating
human Sertoli cells from induced pluripotent
stem cells as “Principal investigator” 2016-
2017- CHF 20°000.

Group Jean-Pierrre Montani

Swiss Heart Foundation. Acute cardiovascular
and energy expenditure response to the inges-
tion of tea (Yerba Mate): comparing hot versus
cold tea.

2017-2018. CHF 50°000.

Swiss Foundation for Alcohol Research .Cardio-
vascular interaction of acute alcohol consump-
tion with soft drinks (alcopops).

2017-2018. CHF 66°870.

SNF. Cardiovascular effects of acute alcohol
consumption: interaction with festive meals.
2015-2017. CHF 157°105.

SNF/NCCR-Kidney.CH, phase Il. Kidney control
of homeostasis. P.l. Frangois Verrey, UnizH. JP
Montani, project leader on: Dietary impact of
amino acids.

2014-2018. CHF 600°000.

Group Patrice Nordmann

Ministry of Health, Bern (co-Pl, P. Nord-
mann). Molecular biology and epidemiology of
polymyxin resistance.
2018. CHF 150°0000.

ANAES (France)) Rapid diagnostic immunolo-
gy-based test for detection of polymyxin resis-
tance.

2018-2020. 65,000 E

Ministry of Health; Bern National Reference Cen-
ter for Emerging Antibiotic Resistance (NARA).
2017-2019. CHF 1’050 000.

South America -Swiss cooperation program. An-
tibiotic resistance in Colombia.
CHF 25 000. 2017.

National Research Program (PNR72)/FNS).
Swiss National Science Fundation (SNSF). Ra-
pid diagnostic tests for detection of antibiotic
resistance in clinically-significant Gram negative
bacteria.

2018-2021. CHF 298,000.

Institut National de la Santé et de la Recherche
Médicale (INSERM). Laboratoire Etranger asso-
cé.

2017-2020. 30 000 euros.

National Research Program (PNR72) (Principle
investigator L. Poirel ). Swiss National Science
Fundation (SNSF) and JPI-AMR. Escherichia coli
ST131 a model for high-risk transmission dyna-
mics of antimicrobial resistance.

2017-2020. CHF 216,000.

National Research Program (PNR72) (Principle
investigator L. Poirel ). Swiss National Science
Fundation (SNSF) and JPI-AMR. Dynamics of
transmission of polymyxin resistance genes.
2018-2021. CHF 313,000.

Group Gregor Rainer

SNF-MOST bilateral initiative. Translational neu-
ropeptidomics of major depressive disorder.
2015-2020. CHF 192°000.

Group Beat Schwaller

Novartis Foundation for medical-biological re-
search. Parvalbumin deficiency — a common
endpoint mouse model for Autism Spectrum
Disorders.

2017-2018. CHF 59°500.

Group Lucas Spierer

SNF. State-dependency of Inhibitory control
plasticity. 2018-2022. CHF 600°000.

Velux Stiftung. Online executive function training
in elderly. 2017-2019. CHF 120°000.

Swiss Foundation for Alcohol research. Alco-
hol-induced disruption of task automatization:
towards a new account for the emergence of im-
pulse control failures during intoxication? 2018-
2019. CHF 50’000.

Parkinson Suisse (Co-Applicant). Selecting the
right target for deep brain stimulation in parkin-
son’s disease. 2018-2019. CHF 50°000.

Group Csaba Szabo

SNF. Cardiovascular and metabolic roles of
the 3-mercaptopyruvate sulfurtransferase/H2S
pathway. 2018 — 2022. CHF 800’000.

Novartis Stiftung flir Medizinisch-Biologische
Forschung argeting the 3- mercaptopyruvate
sulfurtransferase /hydrogen sulfide pathway in
cancer cells. 2018 —2019. CHF 60’000.

Group Michaél Walch

SNF, PI M. Walch, Characterization of cytotoxic
lymphocyte responses against blood-stage ma-
laria. 2017-2020.

Olga Mayenfisch. Walch, PI, Immune proteases
substrates as targets for antibacterial therapy.
2018-2019.

Gottfried und Julia Bangerter-Rhyner-Stiftung,
P-Y. Mantel, PI, Cellular communication on
neutrophil function during malaria. 2017-2019.

Clas Groschinsky foundation, P-Y. Mantel, PI,
Exploring the potential of extracellular RNAs in
the identification of malaria patients. 2017-2019.

Group Curzzio Riiegg

SNF, Unravelling mechanisms of metastatic dor-
mancy and colonization in breast cancer.
2018-2022. CHF 800°000.

Swiss Cancer League, Mechanisms and thera-
peutic targets of breast cancer metastatic colo-
nization.

2018-2021. CHF 357°800.

NCCR - Bioinspired mat. Phase Il, Trapping
cancer cells with self-assembling biomolecules,
2018-2022. CHF 450°000.

Swiss Heart Foundation. C. Ruegg (Co- Appli-
cant). Unraveling the role of MAGI1 in cardiovas-
cular diseases.



2018-2020. CHF 90°000.

Group Zhihong Yang

Swiss Heart Foundation, Pl Xiu-Fen Ming,
2018 —2019. CHF 67°000.

Marie-Curie IKPP2. Fellowship Zhilong Ren.
2017 —2018. CHF 83’230.
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FURTHER ACHIEVEMENTS

Group Jean-Marie Annoni
Public outreach activities

23 July 2017: Interview of professor Annoni
in the newspaper Le Matin, «Le bilinguisme
augmente les réserves cognitives».

11 April 2017: Interview of professor Annoniin
the newspaper La Liberté, «Une mémoire de
moins en moins vive».

Group Abdul Dulloo
Public outreach activities

Le Matin: Gras « Plus qu’un stock d’énergie,
le tissu adipeux est un organe »
https://www.lematin.ch/sante-environne-
ment/sante/qu-stock-denergie-tissu-adi-
peux-organe/story/30816166

Radio TV Suisse (RTS)
https://www.rts.ch/info/sciences-
tech/10201553-la-graisse-brune-offre-un-
nouvel-espoir-pour-la-perte-de-poids.html|

Group Marie-Noélle Giraud

Member of the Center for Applied Biotechno-
logy and Molecular Medicine (CABMM) Zurich
Member of the steering committee of the
Swiss Translational And Clinical BioManufac-
turing (TCBM) Platform

Group Gregor Hasler

Member of the scientific advisory panel of
the European College of Neuropharmacology
and member of the Targeting Cognition Task
Force of the International Society for Bipolar
Disorders (ISBD)

President of the Swiss Society of Bipolar
Disorders, president of the Swiss Society of
Pharmacovigilance in Psychiatry, and Secre-
tary of the Section on Pharmacopsychiatry of
the World Psychiatric Association (WPA)

Public outreach activities

G. Hasler presented the group’s work on
Swiss TV, Swiss Radio, in several Swiss and
German newspapers.

In 2018, there was a full page portrait on G.
Hasler and his scientific work in Tagesanzei-
ger.

Group David Hoogewijs

External expert in Scientific Commission of
United States-Israel Binational Science Foun-
dation, January 2018.

Group Anna Lauber

Network Swiss Representation and active
participation in international consortia, e.g
COST Action DSDnet of the European
Community (http://www.dsdnet.eu/gene-
ral-information-in-english.html) and Study
Sessions (e.g. IFCAH). Several collaborations
with colleagues inland and abroad

Significant contribution in communicating ad-
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vances in DSD research and understanding to
the community

Most recent Horizons https://issuu.
com/snsf/docs/hoizons_107-en-is-
sue?e=1883535/31585077;

Tages Anzeiger 02.03.2016, page 58, https://
www.tagesanzeiger.ch/Anna-Lauber-Biason/
story/31876338.

Henning Andersen Prize (2018), European
Society for Pediatric Endocrinology (with D.
Rodriguez and W.Eid),3000 Euro.

SGED/SSED Prize for best Poster (2018) to D.
Rodriguez CHF 1°500.

Group Jean-Pierre Montani

Member of the Scientific Committee of the
Marcel Benoist Swiss Science Prize, also
known as the ‘Swiss Nobel Prize’ https://mar-
cel-benoist.ch/en/ (renewal by the Federal
Council until end of 2020)

Ombudsman of the Faculty of Biology and
Medicine, University of Lausanne, 2016-2018

Public outreach activities

Press Reports for the Yerba Mate Tea
publication and Interview on the Swiss Radio
(Emission CQFD, 2018-07-05, Le thé froid
est bon pour le ceeur... quand il n’est pas su-
cré.) http://pages.rts.ch/la-1ere/programmes/
cqfd/05-07-2018

Group Patrice Nordmann
Creation of novel structures

2017: Laboratoire Etranger Associé (LEA),
INSERM at the University of Fribourg. “Ré-
sistances Emergentes aux antibiotiques”.
National Institute for Health and Medical
Research (Paris, France). This is the only IN-
SERM research Unit (regardless the research
field) that is located in Switzerland. It contri-
butes to strengthen the research relationships
between the Switzerland and France in the
field of Medical Sciences.

2017: National Reference Centre for Emerging
Antibiotic Resistance (NARA), Bundesamt fiir
Gesundheit (BAG), Switzerland. This novel
structure for Switzerland is aimed to analyze
the emerging antibiotic resistance mecha-
nisms that are occurring in Switzerland, and
to contribute to the prevention of outbreaks
caused by multidrug-resistant bacteria. Mo-
lecular and biochemical analyses of bacterial
strains received from any medical labs from
Switzlerland are performed on a daily basis.

Awards

2017. Thomson Reuters ISI Awards 2017 to
1% most cited scientific papers worldwide (all
scientific fields: 3,200 nominees worldwide,
72 for Switzerland, 98 for France). Ranking of
P. Nordmann and L. Poirel in Pharmacology
and P. Nordmann in addition in Microbiology/
Immunology. Ranked both in Switzerland and
in France.

2018. Clarivariate (previously Thomson Reu-
ters) ISI Awards 2018 to 1% most cited scien-
tific papers worldwide (all scientific fields:

4,100 nominees worldwide, 111 for Switzer-
land; 137 for France). Ranking of P. Nordmann
and L. Poirel in Pharmacology and P. Nord-
mann in addition in Microbiology/Immunolo-
gy. Ranked both in Switzerland and in France.

Patents and Industrial development

Dimercaptsuccinic acid as B-lactamase
inhibitor. 2018. University of Fribourg.
EP14306230.5. (Nordmann P, Poirel L,
Girlich D).

Methods, method and kits for detecting
and kit, for detecting multiple aminog-
lycoside resistance including 16S rRNA
methylase mediated resistance in Gram
negative bacteria. 2017 University of Fri-
bourg. PCT/EP2017/076277 (Nordmann
P, Poirel L).

Kit and Methods for the Rapid Detec-
tion of the Absence or Presence of a
B-Lactamase in Samples of Body Fluids.
2017. University of Fribourg PCT/
EP2016/074001 (Nordmann P, Poirel L,
Kieffer K).

» Rapid detection of colistin resistance in
enterobacteriales. patented on behalf of
the University of Fribourg. (Nordmann P,
Poirel L, Jayol A) European market by
Fev 1, 2017 (ELITech Microbiology Ltd.).

Selective culture medium for
polymyxin-resistant Gram-negative
bacteria, «SuperPolymyxin» patented
on behalf of the University of Fribourg.
(Nordmann P, Poirel L, Jayol A). Euro-
pean market by Fev 1, 2017 (ELITech
Microbiology Ltd.).

Public outreach activities

18.02.2017: La liberté, presse écrite. Fribourg
étudie I'antibiorésistance.

17.02.2017: Radio Fribourg, Résistances
émergentes aux antibiotiques

20.02.2017: RTS, résistances émergentes
aux antibiotiques

01.03.2017: 20 min, presse écrite. Superbac-
téries: Comment lutter contre la résistance
aux antibiotiques?

01.03.2017: Dental Tribune, Neuerdffnung in
Freiburg: Zentrum fir Antibiotikaresistenzen

07.03.2017: La Gruyere, centre national sur
sol Fribourgeois

09.03.2017: Université de Fribourg : Résis-
tances aux antibiotiques: Mythes et réalité

22.03.2017: Alma & Georges, Les brevets,
toute une culture

14.03.2017: La Liberté : «Résistance aux anti-
biotiques: état des lieux»

02.04.2017: Lab Times : Publication analysis
2007-2013, Microbiologie

09.2017: LaborJournal : Mikrobiologie Publi-
kation Analyse 2011-2015. Pp 33-35

2017: Ecoscope : Prof. Patrice Nordmann:
Les résistances aux antibiotiques gagnent du



terrain en Suisse et dans le monde entier

01.11.2017: La news du mois : Faut-il revoir la
durée des traitements antibiotiques ?

30.10.2017: Table ronde : Antibiotique: Appel
de la science et de I'industrie pour une meil-
leure utilisation de la capacité d’innovation de
la Suisse dans le lutte contre I'antibiorésis-
tance et dans le développement de nouveaux
antibiotiques

11.11.2017: La Liberté, il faut prévenir les ré-
sistances

13.11.2017: Université de Fribourg, Prof. Pa-
trice Nordmann: présentation «Résistantes
émergentes aux antibiotiques, situations na-
tionales et internationales »

14.11.2017: Ecoplan AG, Berne Star-M:
NARA

2017: Clarivate Analytics 2017 Highly Cited
Researchers : UNIFR doubles its number of
highly cited researcher

04.06.2018: Rapport annuel 2017 de I’'Univer-
sité de Fribourg. Résistances émergentes aux
antibiotiques

05.06.2018: Mme Bauer, Swiss TV, Interview
Multidrug Resistance et NDM-1

04.07.2018: Mme Guardiola, Valeurs Mutua-
listes, revue de la Mgen, I'antibiorésistance :
est-on en train d’inverser la tendance ?

September 2018: Valeurs mutualistes no 313 :
La lutte contre la résistance aux antibiotiques
se poursuit

December 2018: Essentiel Santé magasine,
Vrai/Faux : Antibiotiques

Winter 2018 : le magazine de la Fondation
pour la Recherche Médicale R&S N° 157, An-
tibiorésistance : la lutte continue ou les anti-
biotiques : une ressource a protéger.

Group Gregor Rainer

President of the Swiss Society for Neuros-
cience, and board member of several Swiss
societies that promote transparency and
open communication in biomedical research.

Group Eric Rouiller

Creation of the Platform of Translational Neu-
rosciences (2017-2020), common initiative of
University of Fribourg (CH), EPFL and Wyss
Center (Ge) to conduct research on non-hu-
man primates at the site of University of Fri-
bourg, Section of Medicine, Dept. of Neuros-
ciences (Director: Prof. Eric M. Rouiller).

Honorary Member of Swiss Neuroscience So-
ciety (SSN)

Pfizer Prize evaluation committee for Best pu-
blication (domain Neurosciences)

Public outreach activities

TV: Le 19h30, RTS (télévision Suisse romande
TSR 1) 24.09.2018: Grand format, expérimen-
tation animale, interview de Prof. E.M. Rouiller
Press: «Si je pouvais mener ces recherches
sans les macaques, je le ferais, Prof. Eric M.

Rouiller» article de C. Zurcher, Le Matin Di-
manche du 11 février 2018.

Group Beat Schwaller

SFARI Explorer Grant Award. 2019-2020.
80,000$.

Group Csaba Szabo

Thomson Reuter 2018, one of 5 scientists
cited from the University of Fribourg

Concil of the the Swiss Pharmacological So-
ciety

Group Michaél Walch

Founding member and vice-president of
the Liechtenstein Academia of Sciences (M.
Waldh, September 2018

Patent: Diagnosis of infection by detecting
RNA in sample. Patents EP17209859.2

Group Zhihong Yang

Vigener Prize 2018 in Life Science for her PhD
thesis, Yi Yu. Faculty of Science and Medi-
cine, University of Fribourg, Switzerland.

Young Investigator Prize (Poster), Yi Yu. at the
LS2-Swiss Physiology Meeting 2018.

President of LS2-Swiss Physiology Section
(2018).

Member of the NCCR-Kidney network, Swit-
zerland

Public outreach activities:

Uni-Press: New discovery of an age-related
diabetes mechanism 2017.
http://www.unifr.ch/news/en/17377/new-dis-
covery-of-an-age-related-diabetes-mecha-
nism?&p=1 and

Freiburger Nachrichten: http://www.
freiburger-nachrichten.ch/kanton/bahn-
brechende-erkenntnisse-zur-altersdiabetes
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MEETINGS ORGANIZED BY DEPARTMENT
MEMBERS

Group Jean-Marie Annoni

Research day, University and Hospital of Fri-
bourg: 2017, 2018

Co-Organisation: Intensive Seminar Series on
Interdisciplinary in Translation & Interpreting,
Shanghai November, 2017.

Group Abdul Dulloo

4™ |nternational Conference on Recent Ad-
vances and Controversies in Measuring Energy
Metabolism’ (RACMEM-2017).

Fribourg, Oct 20-22, 2017.
https://www.nature.com/articles/s41430-018-
0137-7

9" Fribourg Obesity Research Conference,
FORC-2017, 2017 on theme: Targeting Lifestyle
Energy Expenditure in Management of Obesity
& Cardiometabolic risks: From Biology to Built
environment;

Fribourg, October 19, 2017.
https://onlinelibrary.wiley.com/
toc/1467789x/2018/19/S1

Group Luis Filgueira

80th Annual Conference of the Swiss Society of
Anatomy, Histology and Embryology.
Fribourg, September 7, 2018.

Group Marie-Noélle Giraud

LS2 cardiovascular section annual conference.
Fribourg March 15-16, 2018.

Group Gregor Hasler

Annual Meeting, Swiss Society for Pharmacovi-
gilance in Psychiatry (co-organizer).
Bern, October 25, 2018.

Psyche & Brain, national meeting on neuros-
cience in psychiatry and psychotherapy.
Bern, June 21, 2018.

Group Martina King

International conference La figure du poéte-mé-
decin, XXe-XXle siécles. Organizers: Alexandre
Wenger, Julien Knebusch, Martine Diaz, Thomas
Augais.

Fribourg, March 30 — April 1, 2017.

Group Marco Merlo

La psycho-oncologie: origine, développement,
méthodes. Co-organizer . Hopital Riviera-Cha-
blais (Switzerland), November 16, 2017.

Assessment of psychopathological symptoms:
what is wrong and how much is it wrong? Co-or-
ganizer. March 8, 2018.

Group Jean-Pierre Montani

9" Fribourg Obesity Research Conference
(FORC 2017), Targeting Lifestyle Energy Expen-
diture in Management of Obesity & Cardiometa-
bolic Risks: from Biology to Built environment.
Co-organizer. Fribourg, October 19, 2017.
Recent Advances & Controversies in the Mea-
surement of Energy Metabolism (RACMEM
2017. Co-organizer.

Fribourg, October 20-22, 2017.
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Group Patrice Nordmann

Rapid diagnostics of emerging antibiotic resis-
tances: problems and solution. European So-
ciety for Clinical Microbiology and Infectious
Diseases (ESCMID) Postgraduate technical
workshop. Co-organizers: P. Nordmann and L.
Poirel.

Fribourg, September 14-15, 2017.

37°m Réunion Interdisciplinaire de Chimiothéra-
pie Anti-Infectieuse (RICAI). P. Nordmann Co-or-
ganizer.

Paris, December 2017.

38°me Réunion Interdisciplinaire de Chimiothéra-
pie Anti-Infectieuse (RICAI). P. Nordmann Co-or-
ganizer.

Paris, December 2018.

17" European Society of Clinical Microbiolo-
gy and Infectious Diseases (ESCMID) Summer
School. L. Poirel. Co-organizer.

Paris, July 1-7,2018.

Group Eric Rouiller

Scientific Meeting, Inauguration of the platform
of Neurosciences.
University of Fribourg, Fribourg. June 14", 2018.

Group Eric Riegg

7th International conference on tumor-host inte-
raction and Angiogenesis. Co-organizer.

Monte Verita, Ascona (Switzerland), June 25-28,
2017.

Group Zhihong Yang

LS2 Annual Meeting-Symposium (co-organizer).
Zurich, February 2, 2017.

Cardiovascular & Metabolic Reserch Meeting
2017. Co-organizer.
Fribourg, January 19, 2017

LS2-Swiss Physiological Annual Meeting.
Bern, September 5, 2017.

LS2-Swiss Physiological Annual Meeting.
Fribourg, September 4, 2018.



DISSERTATIONS

Group Jean-Marie Annoni

PHD THESIS
Narges Radman

MD THESES
Gilian Nanchen
Mireille Neuhaus

MASTER MED THESES
Irene Seiler
Coralie Devenes

MASTER SCIENCES THESIS
Monica Lanceros

Group Jean-Pierre Bresciani

MASTER SCIENCES THESES
30 students

Group Abdul Dulloo

PHD THESES
Julie Calonne
Maharani R. Duhita

Group Luis Filgueira

PHD THESIS
Karl Grob

MASTER BIOMED THESES
Gwendoline Kiffer
Jeyatheepan Jeyaretnam

Group Marie-Noélle Giraud

MASTER BIOMEDICAL
ENGINEERING THESIS
Raphael
Wenger

Group Hasler

PHD THESIS

Reward and Relapse: Resolving the

Riddles of Bulimia Nervosa.

PHD THESES

Reward and Relapse: Resolving the

Riddles of Bulimia Nervosa.

MASTER MED THESIS

Default mode network connectivity
and trait rumination in adults with
major depressive disorder, remitted
MDD patients and healthy indivi-
duals

Group David Hoogewijs

PHD THESIS
Elisa Randi

Group Martina King

PHD THESES
Felix Rietmann
Benedicte Prot

Group Anna Lauber

PHD THESES
Leila Bouazzi
Patrick Sproll

MASTER MED THESES
Violette Corre

Letizia Lepori

Tabea Brechwoldt

Group Marco Merlo

MASTER BIOMED THESIS
Ebba Thunstrom

Group Patrice Nordmann

PHD THESIS
A Jayol

MASTER SCIENCES THESES
Baptiste Baudu

Claudine Fournier

Juliette Goutines

Christophe Le Terrier

Marcela Perenguez

Xavier Vuillemin

Laetitia Assouvie
Marc-Antoine Bloin

MASTER BIOMED THESES
Lisa Branca

Cheryl Jeanneret

Brian Duggan

Patrick Kudyba

Group Gregor Rainer

PHD THESES
Jayakrishnan Nair
Mustafar Faiz
Wenxue Li

Group Eric Rouiller

PHD THESIS
Michela Fregosi

MASTER BIOMED THESES
Alexandra Hickey

Group Curzzio Riiegg

PHD THESIS
Begona Alday Pareyo

MASTER MED THESIS
Luciane Delafontaine

MASTER SCIENCE THESES
Adria Prado Bafios

Mariana Clar

Alessandro Tancredi

Group Beat Schwaller

PHD THESES
Federica Filice
Janine Wérthmdaller Rodriguez

MASTER BIOMED THESIS
Hugues-Etienne Chatel-Soulet

Group Lucas Spierer

PHD THESIS
Hartmann Lea

MASTER BIOMEDICAL
SCIENCES THESES
Nicolier Cleo

Nicoud Alyssa

Millius Laura

Voilla Diane

MASTER SCIENCES THESIS
Yoshija Walter

MASTER PSYCHOLOGY
THESES

Cretton Alexandre
Lombardi Jolina
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Group Zhihong Yang

HABILITATION
Erik Grasser

PHD THESES
Cuicui Zhu

Yi Yu

Ji Huang

MASTER BIOMED THESES

Arullampalam Prakashi
Daria Zooroofchian Moghaddam
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LOCATION

Site HFR
Site Arsénaux 41
Site Pérolles

FRIBOURG
Site Pérolles Site Arsénaux
Anatomie Médecine de famille
Cardiologie Pédagogie médicale
Endocrinologie Pédiatrie
Histologie | et Il
Immunologie Site HFR (Hopital Cantonal)
Médecine et société Chirurgie générale
Métabolisme Chirurgie orthopédique
Microbiologie Gériatrie
Neurologie Gynécologie et obstétrique
Neurophysiologie | et Il Médecine d’urgence
Neuroréhabilitation Médecine interne générale
Neurosciences Médecine interne spécialisée
Pathologie Psychiatrie

Pharmacologie

Physiologie

Physiologie systématique | et Il
Psychiatrie

Santé publique

Science du sport et du mouvement | et |l
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