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vorwort
preface

Vor einem Jahrzehnt wurde das CABMM von den Professoren 

Brigitte von Rechenberg, Simon P. Hoerstup und Michael  

O. Hottiger, gegründet und feiert somit in diesem Jahr seinen 

10. Geburtstag.

Das Jubiläumsjahr wurde jedoch von einer grossen, dunklen 

Wolke überschattet, die keine wirkliche Feierstimmung auf-

kommen liess: dem Rücktritt von Prof. Brigitte von Rechenberg. 

Glücklicherweise konnte mit Prof. Simon P. Hoerstrup ein exzel-

lenter Nachfolger gefunden werden.

Vor diesem Hintergrund freuen wir uns umso mehr, Ihnen den 

neuen CABMM Report vorlegen zu können, der wieder span-

nende Einblicke in unser Netzwerk gewährt. Neben interessan-

ten Forschungsberichten und Hintergrundinformationen stellen 

wir erneut einige CABMM-Mitglieder auf einer persönlichen 

Ebene vor. Aber lesen Sie selbst!

Dr. Silke Kalchofner-Mark

Geschäftsführerin CABMM

Liebe Leserin, lieber Leser,
  

One decade ago, the CABMM was founded by Prof. Brigitte 

von Rechenberg, Prof. Simon P. Hoerstrup and Prof. Michael O.  

Hottiger and thus, celebrates its 10th anniversary this year.

However, the jubilee was not really anticipated due to a big 

cloud on the horizon overshadowing the event and preventing a 

festive atmosphere: the resignation of Prof. Brigitte von Rechen-

berg. Luckily, we found an excellent successor with Prof. Simon 

P. Hoerstrup.

In this context, we are all the more delighted to provide you 

with the new CABMM Report, which details exciting insights 

into our network. In addition to interesting research reports and 

background information, some CABMM members are again in-

troduced with personal portraits. But read for yourself!

Dr. Silke Kalchofner-Mark

Managing Director of the CABMM

VORWORT / PREFACE

Dear reader,
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the show goes on
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Administratively, the CABMM is assigned to the Vetsuisse 

Faculty of the University of Zurich and consists of the Plenum 

as highest decision-making body, the Steering Committee as 

operating body and the Managing Director heading both the 

Coordinating Office as central contact and coordination point 

and the Platform Organization Team dealing with all aspects 

connected to the CABMM Research Platform. Additionally, a 

Scientific Advisory Board was established as controlling body.

The CABMM demonstrates a unique structure, in that it 

combines (1) a network of existing research groups interested 

in exchanging scientific information and creating collaborations 

and (2) a working platform for collaborative research, where 

basic scientists, clinicians and veterinarians are able to work 

together shoulder to shoulder for the purpose of developing 

novel therapeutic approaches for the treatment of dysfunction-

al and diseased tissues.

Another special feature of the CABMM is the fact that we 

do not focus on only one particular medical field, but rather 

on translational and interdisciplinary aspects. Thus, under the 

slogan “From bench to bedside … and back”, the CABMM is 

dedicated to fostering advances in applied, clinically oriented 

research in the fields of (A) experimental medicine and surgery, 

(B) molecular medicine, (C) regenerative medicine, and (D) ap-

plied biotechnology.

Furthermore, the CABMM offers expertise in regulatory af-

fairs: Good Manufacturing Practice (GMP) and Good Laboratory 

Practice (GLP) were established at the Institute for Regenerative 

Medicine and the Musculoskeletal Research Unit, respectively, 

through two founding members of the CABMM, Prof. Dr. Dr. 

Simon P. Hoerstrup and Prof. Dr. Brigitte von Rechenberg. As 

Good Clinical Practice (GCP) had already been running at the 

University Hospital for several years, the University of Zurich 

now combines all regulatory requirements for the development, 

The “Center for Applied Biotechnology and Molecular Medicine (CABMM)” is an official 
competence center of the University of Zurich and was founded in 2008 by a small group of 
highly motivated and successful scientists, namely Prof. Dr. Brigitte von Rechenberg, Prof. Dr. 
Dr. Simon P. Hoerstrup and Prof. Dr. Dr. Michael O. Hottiger. With the creation of the CABMM, 
they gave rise to a stimulating environment for interdisciplinary and translational research, 
promoting scientific exchange and collaborations between basic and clinical researchers.

production and first clinical trials of new drugs and therapies 

under one roof.

In terms of scientific exchange and public relations, two 

major events are organized every year: the CABMM Spring 

Seminar and the CABMM Symposium. During these meetings, 

all CABMM members and their research groups, as well as non-

members who are interested in the work of our center, have the 

opportunity to discuss ideas and experiences. Both events are 

considered to play essential roles in strengthening the CABMM 

network and enhancing collaborations between CABMM mem-

bers from a variety of research disciplines.

In this chapter, the Steering Committee represented by Prof. 

Dr. Brigitte von Rechenberg and the Scientific Advisory Board 

represented by Prof. em. Felix R. Althaus are looking back on 

the achievements and obstacles that have been overcome with-

in the reporting period. Additionally, brief summaries about our 

main events during the years 2016 and 2017 can be found.

ABOUT US

about us
cabmm bodies and events

Steering Committee

Coordinating 
Office

Platform 
Organization Team
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Application field A: Experimental Medicine and Surgery

Application field B: Molecular Medicine

Application field C: Regenerative Medicine

Application field D: Applied Biotechnology
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Managing Director
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ABOUT US
steering committee from the cabmm steering    committee  

and energy, mostly without charging the CABMM for their 

work. Under the guidance of Prof. Robin Poole and lately, Prof.  

Felix Althaus, the CABMM Scientific Advisory Board was in-

strumental for the long-lasting success of our competence 

center. Conducting quality science, however, is not possible 

without the necessary financial resources. Our thanks go to  

Dr. h. c. mult. Hansjörg Wyss and the Mäxi Foundation, who’s 

generous financial support made the establishment of the 

CABMM possible. We are very pleased to report that the posi-

tions of the CABMM Coordinating Office could be secured for 

the future in our 10th year of existence. The office runs not 

only our administration, seminars, courses and symposiums, 

but is also responsible for the CABMM Research Platform, that 

is still located in the Department of Molecular Mechanisms of 

Disease (DMMD) headed by Prof. Michael Hottiger. Our thanks 

include the DMMD who makes it possible to have our interdis-

ciplinary platform up and running.

After 10 years, it is time for me to step back 

as Chairwoman and leave the CABMM 

to younger and very capable hands. Prof.  

Simon Hoerstrup, has taken up my position 

and is supported by Prof. Michael Hottiger 

as further host of the CABMM Research Plat-

form and the other members of the CABMM 

Steering Committee. Together with the  

CABMM Coordinating Office, they will make 

the CABMM prosper and a place of innova-

tive research, also in the future. 

It was an honor and pleasure to serve as 

Chairwoman of such a network of capable 

and talented researchers. I thank you all for 

your support and trust in my leadership.

Zurich, October 2018

Prof. Dr. med. vet. Brigitte von Rechenberg

from left to right: 
Prof. Dr. Dr. Michael O. Hottiger, Dr. Silke Kalchofner-Mark, 

Prof. Dr. Annette Liesegang, Prof. Dr. Janine Reichenbach, 
Prof. Dr. Brigitte von Rechenberg, Prof. Dr. Dr. Simon P. Hoerstrup

cabmm steering committee

Prof. Dr. med. vet. Brigitte von Rechenberg 
(Chairwoman)
Vetsuisse Faculty, University of Zurich

Prof. Dr. med. vet. Dr. phil. II Michael O. Hottiger 
(Vice-Chairman)
Vetsuisse Faculty and Faculty of Science (MNF), University of Zurich 

Prof. Dr. med. Dr. rer. nat. Simon P. Hoerstrup
Medical Faculty, University of Zurich

Prof. Dr. med. vet. Annette Liesegang
Vetsuisse Faculty, University of Zurich

Prof. Dr. med. Janine Reichenbach
University Children`s Hospital Zurich

Dr. rer. nat. Silke Kalchofner-Mark
Vetsuisse Faculty, University of Zurich 

Name and affiliation Application field

A – Experimental Medicine and Surgery

B – Molecular Medicine

C – Regenerative Medicine

A – Experimental Medicine and Surgery

B – Molecular Medicine

Managing Director

The CABMM was officially found-

ed in 2008 – so we are celebrat-

ing our 10-year jubilee in 2018, 

at the time of finishing our 4th 

biannual CABMM Report. Like 

always, our CABMM Coordinat-

ing Office under the leadership 

of Silke Kalchofner-Mark and 

the help of Marina Klawitter has 

done an excellent job in compil-

ing all important information of 

our competence center and platform. 

Studying the previous annual reports, the successful develop-

ment of our center is obvious. Membership numbers and col-

laborations are steadily increasing, and relevant publications of 

our members have carried the name of our network to the in-

ternational research community. Our weekly CABMM Scientific 

Seminar, annual CABMM Spring Seminars and CABMM Sym-

posiums have raised the interest of students from the medical 

and technical fields, fostering a true interdisciplinary approach 

to medical problems. Thanks to the great scientific work of 

our members, but also due to the unique feature of includ-

ing regulatory affairs (GLP, GMP, GCP) in our mission, the 

CABMM has become a unique light tower in the field 

of “Applied Biotechnology and Molecular Medicine”. 

The CABMM would not have been possible without 

the help of people, who shared our mission and 

innovative approach. The CABMM Scientific Ad-

visory Board helped us in shaping the CABMM 

as it appears today. They were a true advisory 

board such that they not only reviewed the 

applications of our high-risk CABMM Start-up 

Grants, but also advised our young investiga-

tors to improve their work. Members changed 

over the years, but they all invested their free time 
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ABOUT US
scientific advisory board

The Scientific Advisory Board (SAB) critically evaluates the 

performance of the CABMM and reviews applications for a  

CABMM Start-up Grant. Towards these goals, regular meetings 

are held at the University of Zurich to discuss research propos-

als directly with the applicants. Preference is given to young 

scientists with innovative ideas that have a good translational 

potential. Unlike other grant reviewing committees, the em-

phasis is not on an elimination process but rather encourage-

ment and support for proposals with high potential. Thus, the 

SAB frequently engages in a vivid exchange with the applicants 

and acts as a constructive sparring partner to strengthen the 

proposals. The SAB consists of well-known scientists represent-

ing the different application fields of our center as well as rep-

resentatives from industry and the Mäxi Foundation. Addition-

ally, the Deans of the Medical and the Vetsuisse Faculty of the 

University of Zurich are ex officio members of the SAB.

At the CABMM, the grant proposals cover a diverse range of 

topics and model systems, ranging from molecular in vitro  

research to clinical studies with patients, but always with a 

translational perspective. A regular series of meetings pro-

motes the exchange of ideas between biomolecular, medico- 

technical and clinical researchers, generating a fascinating 

platform with the common goal to help patients. Preliminary 

observations on altered molecular interactions in disease may 

become a diagnostic principle and a CABMM Start-up Grant 

can help corroborate the proof of principle step, which then 

needs to be further developed by regular grant support. There-

fore, the CABMM is in itself a translational organization.

the scientific advisory board of  the cabmm

Proposals for a CABMM Start-up Grant are currently limited to 

the musculoskeletal and cardiovascular field, but this might be 

changed in the near future, as the research within the CABMM 

is very multifaceted. Medical topics targeted by CABMM re-

search include cancer, inflammation, cardiovascular disease, 

and tissue regeneration, just to name a few. The output may 

comprise a diagnostic tool for early discovery, a more effec-

tive therapy (e.g. based on stem cells) or simply improved drug 

delivery. 

Zurich, August 2018

Prof. em. Dr. med. vet. Felix R. Althaus

Chair of the CABMM Scientific Advisory Bord

cabmm scientific advisory board

Prof. em. Dr. med. vet. Felix R.  Althaus (chairman)
University of Zurich

Prof. Dr. med. Jörg Goldhahn
ETH Zurich

Prof. em. Dr.  Walter Schaffner (PhD)
University of Zurich

Prof. Dr. med. Dr. med. dent. Dr. h. c. Hans-Florian Zeilhofer
University Hospital Basel

Dr. med. Bruno Bonin
Meilen

Prof. Dr. med. vet. Brigitte von Rechenberg
Dean of the  Vetsuisse Faculty, University of Zurich

Prof. Dr.  phil. nat. Jean-Marc Fritschy
Deputy dean of the Medical Faculty, University of Zurich

Name and affiliation Representing

Application field A –
Experimental Medicine and Surgery

Application field A – 
Experimental Medicine and Surgery

Application field B – 
Molecular Medicine

Application field C – 
Regenerative Medicine

Mäxi foundation

(ex officio)

(ex officio)
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Bereits zum 6. Mal veranstaltete unser Kompetenzzen-

trum am 9. Juni 2016 das jährlich stattfindende CABMM 

Spring Seminar. Neben Vorträgen unserer Mitglieder wur-

de das Thema „Regulatorische Anforderungen und Tier-

schutz“ behandelt, so dass die Veranstaltung vom Veteri-

näramt des Kantons Zürich als Weiterbildungsmassnahme 

anerkannt wurde. Die Thematik lockte mehr als 60 interes-

sierte Zuhörer ans Tierspital der Universität Zürich.

Prof. Brigitte von Rechenberg eröffnete das Seminar mit ei-

nigen Worten zur wachsenden Bedeutung der Translationalen 

Medizin und übergab das Wort anschliessend an die Geschäfts-

führerin des CABMM und Moderatorin des Anlasses, Dr. Silke 

Kalchofner-Mark.

Im ersten Teil stellten drei CABMM Mitglieder ihre For-

schung aus dem Bereich der experimentellen Medizin und Chir- 

urgie vor. Der erste Redner, Prof. Alois Boos vom Institut für 

Veterinäranatomie der UZH, zeigte beindruckende immunhis-

tochemische Aufnahmen von der speziellen Struktur des Pla-

zentoms bei Wiederkäuern. PD Dr. Dr. Zsolt Kulcsár vom Uni-

versitätsspital Genf erläuterte im zweiten Vortrag die komplexe 

Entstehung und die derzeitigen Behandlungsmöglichkeiten 

von zerebralen Aneurysmen sowie die Entwicklung neuartiger 

Therapieansätze am CABMM. Während der letzten Präsenta-

tion stellte Prof. Anja Kipar vom Institut für Veterinärpathologie 

der UZH das 2013 gegründete „Laboratory for Animal Model 

Pathology (LAMP)“ vor. Als zentrale Einrichtung für morpholo-

gische Studien in Tiermodellen bietet LAMP kompetenten tech-

nischen Service für zahlreiche Routine- und Sonderverfahren. In 

der darauffolgenden Kaffeepause wurde rege über das Gehörte 

diskutiert.

des zentrums für angewandte biotechnologie und molekulare medizin 

6. spring seminar

Die zweite Hälfte des Seminars begann mit einem ein-

leitenden Vortrag von Prof. Brigitte von Rechenberg von der 

Musculoskeletal Research Unit der UZH über regulatorische 

Vorgaben in der Forschung: Sie stellte dar, dass wissenschaft-

liches Arbeiten nach GLP-, GMP- und GCP-Standards zu einem 

frühen Zeitpunkt unnötige Tierversuche und somit auch Zeit 

und Geld sparen kann. Weiterhin verwies sie auf die Institution 

Wyss Zurich, die hilft, das „Death Valley“ zwischen Grundla-

genforschung und Industrie zu überbrücken. Anschliessend 

beschrieb Dr. Fabienne Hartmann-Fritsch von der Kinderklinik 

in Zürich die Entwicklung der Hautersatzstoffe DenovoDerm 

und DenovoSkin für grossflächige Hautdefekte von Metho-

denentwicklung und präklinischen Studien bis hin zur ersten 

Anwendung in klinischen Studien. Im letzten Vortrag der 

Veranstaltung gab Dr. Thomas Ludersdorfer von Wyss Zurich 

interessante Einblicke in den Schriftverkehr mit verschiede-

nen Schweizer Behörden im Rahmen des Projektes ETIMSred 

(Establish Tolerance in Multiple Sclerosis). Dabei werden rote 

Blutzellen mit Myelin-Eiweiss gekoppelt, um die Toleranz des 

Immunsystems bei Multipler Sklerose zu erhöhen.

Prof. Brigitte von Rechenberg bedankte sich am Ende herz-

lich bei allen Teilnehmern und betonte noch einmal die hohe 

Relevanz regulatorischer Vorgaben, um Ergebnisse der Grund-

lagenforschung erfolgreich in die Klinik überführen zu können. 

Ein gemütlicher Apéro bot zum Abschluss den geeigneten Rah-

men für weiteren wissenschaftlichen Austausch. 

of the center for applied biotechnology and molecular medicine 

6 th spring seminar 
ABOUT US

6. spring seminar/6th spring seminar

On June 9th, 2016, the annual CABMM Spring Seminar 

took place for the sixth time. In addition to presentations 

from CABMM members, the event focused on the topic 

“regulatory requirements and animal welfare” and thus, 

was recognized by the Veterinary Office of the Canton 

of Zurich as continuing education. This interesting subject 

attracted more than 60 participants to the Animal Hospi-

tal of the University of Zurich.

Prof. Brigitte von Rechenberg opened the meeting with 

a few words regarding the continuously growing importance 

of translational medicine and, subsequently, handed over 

to Dr. Silke Kalchofner-Mark, the managing director of the  

CABMM and moderator of the event.

During the first session, three CABMM members presented 

their research in the field of Experimental Medicine and Surgery. 

The first speaker, Prof. Alois Boos from the Institute of Veterinary 

Anatomy of the UZH, showed impressive immunohistochemi-

cal images demonstrating the special features of the placen-

tome in ruminants. During the second presentation, PD Dr. Dr. 

Zsolt Kulcsár from the Geneva University Hospitals talked about 

the complexity of cerebral aneurysms, their current treatment 

options as well as the development of novel therapies at the  

CABMM. Prof. Anja Kipar from the University`s Institute of Vet-

erinary Pathology introduced the service facility “LAMP” (Labo-

ratory for Animal Model Pathology). Since its creation in 2013, 

LAMP provides competent technical support and pathology ex-

pertise in routine and specific procedures. During the following 

coffee break, the lively discussion continued.

The second part of the event started with an introductory 

lecture by Prof. Brigitte von Rechenberg from the Musculoskele- 

tal Research Unit of the UZH about regulatory requirements in 

research. She demonstrated that animal experiments as well as 

time and costs involved can be reduced following GLP, GMP 

and GCP standards already at an early time during develop-

ment. Furthermore, she introduced Wyss Zurich, an institution 

aiming to bridge the “death valley” between basic research and 

industry. Subsequently, Dr. Fabienne Hartmann-Fritsch from the 

University Children`s Hospital Zurich described the development 

of the autologous skin substitutes DenovoDerm and Denovo-

Skin for large skin defects from method development to a first 

phase I clinical trial. In the last lecture, Dr. Thomas Ludersdorfer 

from Wyss Zurich provided interesting insights into his corre-

spondence with Swiss authorities in the context of the project 

ETIMSred (Establish Tolerance in Multiple Sclerosis), in which 

red blood cells are coupled with myelin peptides to abrogate 

the autoimmune response in patients with multiple sclerosis.

In her concluding remarks, Prof. Brigitte von Rechenberg 

thanked all participants and highlighted again the relevance 

of regulatory requirements in order to successfully translate 

basic research results into a clinical application. The following 

apéro provided a pleasant environment for further scientific 

exchange.
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7. symposium / 7th symposium

Am 10. November 2016 war es wieder soweit: das 7. 

CABMM Symposium wurde auf dem Irchel Campus der 

Universität Zürich veranstaltet. Über 70 angemeldete Teil-

nehmer freuten sich auf ein interessantes Programm mit 

Vorträgen über CABMM Start-up Grant-Projekte sowie Vor- 

tragsreihen über Brandwunden und Technologietransfer 

am Beispiel der Wirbelsäule.

Das Meeting wurde von CABMM-Mitbegründerin Prof.  

Brigitte von Rechenberg eröffnet, die alle Zuhörer herzlich be-

grüsste. Geschäftsführerin Dr. Silke Kalchofner-Mark führte  

anschliessend durch das Programm und stellte die geladenen 

Referenten dem Publikum vor. 

Im ersten Veranstaltungsteil wurden Projekte vorgestellt, die 

mit einem CABMM Start-up Grant gefördert worden waren. Zu-

nächst präsentierte Dr. Dr. Caroline Ospelt die Ergebnisse ihrer 

Studie über die topografischen Unterschiede in synovialen Fi- 

broblasten. Unterschiedliche Formen von Arthritis zeigten dabei 

eine charakteristische Expression bestimmter Gene, spezielle 

DNA-Modifikationen und funktionelle Unterschiede in diesen 

Zellen. Im Anschluss referierte Prof. Franck Forterre über ent-

zündliche Prozesse im Zusammenhang mit Bandscheibenvor-

fällen bei Hunden. Er konnte das proinflammatorische Zytokin 

IL-6 als wichtigen Regulator aufzeigen, welcher auch mit dem 

Schmerzempfinden in Verbindung steht. Danach erläuterte Dr. 

Olga Krupkova ihre Erkenntnisse zur entzündungshemmen-

den Wirkung von Epigallocatechingallat, einem Bestandteil in 

grünem Tee. Die langsame Freigabe aus einem wärmeemp-

findlichen Hydrogel zeigte eine positive Wirkung in Zell- und 

Organkulturen. Die anschliessende Kaffeepause bot Raum für 

wissenschaftlichen Austausch.

Der zweite Teil beschäftigte sich mit der Behandlung von 

Brandwunden und dem Transfer klinischer Fragestellungen ins 

Labor und umgekehrt. Prof. Lee Ann Laurent-Applegate berich-

tete in ihrem Hauptvortrag von Fortschritten in der Zelltherapie 

und damit verbundenen regulatorischen Hürden. Im darauf-

folgenden Vortrag gab Dr. Paris Jafari Einblicke in die Mikro-

umgebung von Brandverletzungen: Flüssigkeitsabsonderungen 

beinhalten nicht nur verschiedene Wachstumsfaktoren, sondern 

auch toxische Substanzen, welche die Heilung beeinflussen. 

des zentrums für angewandte biotechnologie und molekulare medizin 

7. symposium
of the center for applied biotechnology and molecular medicine

7 th symposium 

On November 10th, 2016, the 7th CABMM Symposium 

was held once again at the Irchel campus of the Univer-

sity of Zurich. More than 70 registered participants fol-

lowed an interesting program including presentations of 

CABMM Start-up Grant projects, as well as sessions about 

burn wounds and technology transfer in the spine field.  

The meeting was opened by CABMM co-founder Prof. 

Brigitte von Rechenberg, who welcomed the audience to this 

translational event. Subsequently, Dr. Silke Kalchofner-Mark, 

the managing director of the CABMM, introduced the invited 

speakers.

In the first part, projects were presented that were funded 

by a CABMM Start-up Grant. At first, PD Dr. Dr. Caroline Ospelt, 

presented the results of her study about the topographic differ-

ences in synovial fibroblasts (SFs). SFs from different anatomic 

locations and different forms of arthritis showed characteristic 

gene expression patterns, specific DNA modifications, as well as 

functional differences. Subsequently, Prof. Franck Forterre gave 

a talk about inflammatory processes associated with interver-

tebral disc herniation in dogs. His study revealed an important 

role for the pro-inflammatory cytokine IL-6 that is also involved 

in pain sensation. Afterwards, Dr. Olga Krupkova illustrated the 

anti-inflammatory properties of epigallocatechin gallate, a sub-

stance found in green tea. Its slow release from a thermosensi-

tive hydrogel showed positive effects in cell- and organ culture 

models. The first coffee break provided the opportunity to start 

with the exchange of scientific ideas.

The second part focused on new advances in burn wound 

treatment and their translation from the clinic to the lab and back 

again. In a keynote lecture, Prof. Lee Ann Laurent-Applegate 

summarized the use of cell therapies and connected regulatory 

hurdles. Subsequently, Dr. Paris Jafari talked about the burn 

wound microenvironment and showed that exudates include 

not only different growth factors but also toxic substances, 

which influence wound healing. Finally, PD Dr. Tamis Darbre il-

lustrated the synthesis of specific peptides with antimicrobial 

effects. When being integrated into the delivery matrix of bio-

logical bandages, they can help to prevent bacterial infections. 

In the following coffee break, lively discussions about the pres-

entations and potential collaborations took place.

The last session addressed scientific and regulatory aspects 

of technology transfer in the spine field. Dr. Harry Gebhard 

gave a clinical overview talk about past and current treatment 

options for intervertebral disc problems, highlighting the im-

portance of exchanging ideas for further improvements. Af-

terwards, Dr. Jörg Mayer talked about regulatory and scientific 

challenges to establish the BoneWelding® Technology from an 

industrial point of view. Finally, Prof. Thomas Steffen gave a 

keynote lecture about potential difficulties when patenting and 

commercializing scientific products or methods. Many years of 

experience led him to the following conclusion: “Success equals 

two thirds of sweat and one third of luck”.

Prof. Brigitte von Rechenberg concluded the meeting. She 

underlined its translational character and the opportunities for 

collaborative research between basic scientists and clinicians at 

the CABMM. During the following apéro, all participants had 

the possibility to talk to other people from the CABMM net-

work – not only about science.

 

Abschliessend erläuterte PD Dr. Tamis Darbre die Möglichkeit 

zur Herstellung chemischer Verbindungen mit antimikrobieller  

Wirkung. Diese Peptide werden in die Matrix von biologischen 

Verbänden integriert und helfen, bakteriellen Entzündungen vor-

zubeugen. Auch in der zweiten Pause fanden rege Diskussionen 

über die gehörten Vorträge und mögliche Kollaborationen statt. 

Im letzten Teil wurde der Technologietransfer im Bereich der 

Wirbelsäulenforschung diskutiert. Als klinischer Vertreter gab 

Dr. Harry Gebhard einen Übersichtsvortrag über verschiedene 

Behandlungsmöglichkeiten von Bandscheibenbeschwerden. Er 

wies darauf hin, dass Austausch und Kommunikation wichtige 

Voraussetzungen sind, um gemeinschaftlich Möglichkeiten zu 

erarbeiten. Anschliessend erläuterte Dr. Jörg Mayer aus industri-

eller Sicht die regulatorischen und wissenschaftlichen Herausfor-

derungen, um die sogenannte BoneWelding® Technologie zur 

Anwendung zu bringen und auf andere Bereiche auszudehnen. 

Prof. Thomas Steffen gab zum Abschluss Einblicke in mögliche 

Schwierigkeiten beim Patentieren und Kommerzialisieren von 

wissenschaftlichen Produkten oder Methoden. Seine langjährige 

Erfahrung brachte ihn zu dem Fazit „Erfolg bedeutet zwei Drittel 

Schweiss und ein Drittel Glück“.

Prof. Brigitte von Rechenberg hob in ihren abschliessen-

den Worten den translationalen Charakter der Veranstaltung 

hervor und verwies auf die vielfältigen Möglichkeiten für den 

Austausch zwischen Grundlagenforschung und klinischer For-

schung am CABMM. Beim folgenden Apéro tauschte man sich 

aus, diskutierte und dachte nach – nicht nur über wissenschaft-

liche Themen.
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Das jährlich stattfindende CABMM Spring Seminar 

erfreut sich stetig wachsender Beliebtheit. Am 11. Mai 

2017 gaben Naturwissenschaftler und Mediziner aus 

unterschiedlichen Disziplinen Vorträge, die das wichti-

ge Zusammenspiel zwischen präklinischer und klinischer 

Forschung – und damit auch den Grundgedanken des 

CABMM – wiederspiegelten. Die Veranstaltung war er-

neut von der Vereinigung der Schweizer Kantonstierärz-

tinnen und -tierärzte als Weiterbildung von Fachpersonal 

für Tierversuche anerkannt.

Als Vorsitzende des CABMM Leitungsausschusses eröffnete 

Prof. Brigitte von Rechenberg das CABMM Spring Seminar. An-

schliessend führte Geschäftsführerin Dr. Silke Kalchofner-Mark 

durch den Nachmittag.

Als erste Rednerin begrüsste sie Prof. Viola Vogel, Leiterin 

des Labors für Angewandte Mechanobiologie der ETH Zürich, 

die den Zusammenhang von Proteinstruktur und -funktion am 

Beispiel von Fibronectin thematisierte, einem Protein der extra-

zellulären Matrix. PD Dr. Yvonne Achermann von der Klinik für 

Infektionskrankheiten und Spitalhygiene des Universitätsspitals 

in Zürich berichtete anschliessend über das Vorkommen des 

noch weitgehend unbekannten Bakteriums P. acnes. Gehäuft 

auftretende Entzündungen in Patienten, welche eine Hüftge-

lenksprothese erhalten hatten, waren der Anlass, das Patho-

gen im Labor näher zu untersuchen. Der nächste Vortrag von  

Dr. Sufian Ahmad vom Department für Orthopädische Chir-

urgie und Traumatologie des Inselspitals in Bern beschäftigte 

sich mit Rissen des vorderen Kreuzbandes im Knie und deren 

Behandlungsoptionen. In Zusammenarbeit mit der Musculos-

keletal Research Unit 

konnte im Schafsmodell 

gezeigt werden, dass 

eine neue Operations-

technik (DIS, dynamic 

intraligamentary stabili-

zation) erfolgreich den 

Selbstheilungsprozess 

induzieren kann. Bei der 

anschliessenden Kaffee-

pause konnten auch 

7. spring seminar

Fragen ausgiebig diskutiert werden, welche während der Dis-

kussionszeiten unbeantwortet bleiben mussten.

Im zweiten Teil fasste Prof. Brigitte von Rechenberg in ihrer 

Rolle als Leiterin der Musculoskeletal Research Unit (MSRU) der 

Universität Zürich ihre langjährige Forschung über die verkalkte 

Knorpelzone zusammen. Dabei wurden immer wieder Aspekte 

des Tierwohls berücksichtigt. In einem interaktiven Quiz konn-

te auch das Publikum sein Knorpelwissen testen und Meinun-

gen zu diesem Thema abgeben. Den letzten Vortrag gab Dr.  

Katarzyna Nytko-Karouzakis von der Abteilung für Radio-Onkolo-

gie am Tierspital Zürich als Vertreterin von Prof. Carla Rohrer Bley. 

Sie zeigte auf, dass Erkenntnisse über Krebserkrankungen bei 

Hunden aufgrund der gleichen Behandlungsmöglichkeiten durch-

aus auf humane Krebserkrankungen übertragen werden können. 

Am Ende der Veranstaltung gab es von Brigitte von Rechen-

berg eine kurze Zusammenfassung und ein grosses Dankeschön 

an alle Beteiligten. Ein abschliessender Apéro lud alle Anwesen-

den bei Wein und Snacks zu weiterem Austausch wissenschaft-

licher Ideen und Erkenntnisse ein.

7 th spring seminar 

The annual CABMM Spring Seminar constantly gains 

in popularity. On May 11th 2017, clinicians and scientists 

from various fields presented their work, reflecting the 

importance of translational research and thus, also the 

fundamental idea behind the CABMM. Again, the Federa-

tion of Swiss Cantonal Veterinary Officers (VSKT) recog-

nized the event as continuing education for professionals 

involved in animal experimentation.

The chairwomen of the Steering Committee, Prof. Brigitte 

von Rechenberg opened the meeting. Subsequently, the man-

aging director of the CABMM, Dr. Silke Kalchofner-Mark, guid-

ed the audience through the afternoon program.

First, she welcomed Prof. Viola Vogel from the Laboratory 

of Applied Mechanobiology of the ETHZ, who demonstrated 

the interrelationship between protein structure and function of 

fibronectin, a protein of the extracellular matrix. The second 

speaker, PD Dr. Yvonne Achermann from the Department of 

Infectious Diseases and Hospital Epidemiology of the USZ, re-

ported on a rather unknown bacterium, P. acnes, that gained 

interest in research because of its potential role in peripros-

thetic joint infections. Subsequently, Dr. Sufian Ahmad from 

the Department of Orthopaedic Surgery and Traumatology of 

the Inselspital Bern talked about ruptures of the anterior cruci-

ate ligament and their current treatment options. Experiments 

in an ovine model, in collaboration with the Musculoskeletal 

Research Unit, showed that a new technique called “dynamic 

intraligamentary stabilization (DIS)” supports the bodie’s own 

self-healing capacities. The following coffee break offered more 

time for scientific discussion.

ABOUT US
7. spring seminar / 7th spring seminar

In the second session, Prof. Brigitte von Rechenberg, head 

of the Musculoskeletal Research Unit of the UZH, summarized 

her research of many years related to the calcified cartilage zone 

with focus on animal welfare. Furthermore, she challenged 

the audience with an interactive cartilage quiz. Finally, Dr.  

Katarzyna Nytko-Karouzakis presented, as representative of 

Prof. Carla Rohrer-Bley, the work of the Division of Radiation 

Oncology at the Animal Hospital in Zurich. Because of very 

similar treatment strategies used in canine and human cancer 

patients, scientific findings obtained in dogs can be well trans-

ferred to the human situation.  

After the concluding remarks of Brigitte von Rechenberg, 

all participants were invited to enjoy drinks and appetizers in 

a pleasant atmosphere, providing a good opportunity to ex-

change scientific ideas and to find new collaborative partners 

within the CABMM network.

des zentrums für angewandte biotechnologie und molekulare medizin of the center for applied biotechnology and molecular medicine 
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„Die alternde Wirbelsäule“, Forschung im Bereich des 

Bewegungsapparats und Wyss Zurich – diese interessanten 

Programmpunkte waren am 9. November 2017 für zahlrei-

che Teilnehmer ein Grund, das 8. CABMM Symposium an der 

Universität Zürich zu besuchen. Vor allem bei Nachwuchs-

wissenschaftlern erfreuen sich unsere Events stetig wach-

sender Beliebtheit. Aber auch namhafte Professoren und 

Professorinnen waren anwesend, folgten den Vorträgen 

und diskutierten rege über die vorgetragenen Thematiken.  

Prof. Brigitte von Rechenberg übernahm die Eröffnung des 

Meetings und stellte den ersten Redner, Prof. Max Aebi, auf einer 

ganz persönlichen Ebene vor, bevor Dr. Silke Kalchofner-Mark 

als Moderatorin des Events noch kurz seinen beruflichen Wer-

degang aufzeigte. In seinem anschliessenden Hauptvortrag „Die 

alternde Wirbelsäule“ sprach Prof. Aebi über die Entwicklung der 

Wirbelsäulenchirurgie in den vergangenen 40 Jahren. Die demo-

graphische Alterung und die damit verbundene Zunahme von 

Pathologien erfordern trotz bahnbrechender Entwicklungen wie 

der Magnetresonanztomographie weitere Forschung. Auch dürf-

ten Lehre und Ausbildung keinesfalls vernachlässigt werden. Das 

Thema stiess bei den Zuhörern auf grosses Interesse, so dass eine 

lebhafte Diskussion folgte, welche noch in die folgende Kaffee-

pause verlängert wurde.

Im zweiten Teil der Veranstaltung wurden verschiedene 

CABMM Start-up Grant-Projekte vorgestellt. Dr. Dr. Luc Smolders 

aus der Gruppe von Prof. Frank Steffen stellte seine Studie zu 

entzündlichen und Schmerz-assoziierten Markern in Hunden mit 

Bandscheibendegeneration vor. Eine Vielzahl unterschiedlich re-

gulierter Signalwege konnte auf Genebene identifiziert werden, 

von denen nun einzelne detailliert untersucht werden sollen. 

Im darauffolgenden Vortrag von Dr. Alessandro Bertolo aus der 

Gruppe von PD Dr. Jivko Stoyanov ging es um die Frage, ob die 

Motilität von Stammzellen ein Anhaltspunkt für deren Differen-

zierungspotential ist. Zwar konnte in menschlichen Zellen kein 

Zusammenhang gefunden werden, Zellen aus dem Hund zeigten 

aber eine Korrelation zwischen sich schnell bewegenden Zellen 

und der Osteogenesekapazität. Anschliessend präsentierte Emma 

Cavalli ein interdisziplinäres, kollaboratives Projekt von Prof. Gian 

Salzmann und Prof. Marcy Zenobi-Wong: ein neu entwickeltes 

Hydrogel zeigte mit Stabilität, Injektionsfähigkeit, Adhäsion und 

8. symposium 
ABOUT US

8. symposium / 8th symposium  

8th symposium 

“The aging spine”, musculoskeletal research and Wyss 

Zurich – this interesting program attracted many partici-

pants to the 8th CABMM Symposium, which took place on 

November 9th, 2017, at the University of Zurich. Especially 

amongst young scientists, our events enjoy growing popu-

larity. But also well-known professors joined the event and 

enjoyed the presentations and the lively discussions. 

Prof. Brigitte von Rechenberg opened the meeting by intro-

ducing the first speaker, Prof. Max Aebi, in a very personal way, 

followed by his formal introduction by Dr. Silke Kalchofner-Mark, 

the moderator of the meeting. In his talk entitled “The aging 

spine”, Prof. Aebi summarized the advances in spine surgery over 

the last 40 years. Despite of groundbreaking developments such 

as magnetic resonance imaging (MRI), further research is needed, 

in particular due to the aging population and the associated in-

crease in spinal disorders. Furthermore, he emphasized the im-

portance of teaching and training of professionals in the field. 

The topic was of great interest and generated a lively discussion 

that was continued during the following coffee break.

In the second part, new findings of CABMM Start-up Grant 

projects were discussed. Dr. Dr. Luc Smolders, member of Prof. 

Frank Steffen’s group, presented his work: “Identification of in-

flammatory and pain markers in degenerative spinal disease”. 

Gene expression analysis revealed many differences in dogs with 

spinal disease when compared to healthy animals. Future stud-

ies will focus on selected signaling pathways. Subsequently, Dr. 

Alessandro Bertolo from PD Dr. Jivko Stoyanov’s group discussed 

the use of stem cell motility as a marker for their differentiation 

capacity. In dogs, high motility of mesenchymal stem correlated 

with their ostegenic potential. Finally, Emma Cavalli presented a 

new strategy for cartilage repair using an injectable, adhesive and 

stable hydrogel with positive effects on chondroprogenitor cells. 

The gel was developed in an interdisciplinary, collaborative project 

between Prof. Gian Salzmann and Prof. Marcy Zenobi Wong.

The last session was about Wyss Zurich, a joint research 

and development center of UZH and ETHZ. Following its slogan 

“Translating science into life”, Wyss Zurich supports technology 

transfer of innovative projects in the fields of regenerative medi-

cine and robotics. Subsequent to an overview talk by the found-

ing co-director Simon Hoerstrup, four projects were presented: 

Dr. Simone Bottan talked about “HYLOMORPH”, a project devel-

oping a new surgical membrane that can reduce fibrosis around 

medical implants and thus, the risk of revision surgeries. The 

basic idea behind the second project “hemotune”, presented by 

Lukas Langenegger, is a more effective treatment of sepsis. Us-

ing magnetic beads, endotoxins are removed from the patient`s 

blood outside of the body in a dialysis machine. Dr. Martin  

Schuler presented his project “Liver4Life” that uses the high 

regenerative potential of this organ: a healthy piece of a dis-

eased liver is removed, grown to a sufficient size in a perfusion 

machine and finally re-implanted into the patient. Finally, Dr. 

Roman Willi introduced the project “CeNeReg” using an anti-

body against the growth inhibitor Nogo-A for the regeneration 

of nerve fibers. After promising results in a phase I clinical trial, 

the antibody is currently prepared for phase II studies. The fol-

lowing discussion was continued at the final apéro in a pleasant 

atmosphere.

We would like to thank Dr. Flóra Vajda and Cathrin Gutwald 

for the organization of the session about Wyss Zurich.

des zentrums für angewandte biotechnologie und molekulare medizin of the center for applied biotechnology and molecular medicine

einem positiven Einfluss auf Knorpelvorläuferzellen vielverspre-

chende Ergebnisse für den Einsatz bei der Knorpelregeneration.

Thema der dritten und letzten Session war das Forschungs- 

und Entwicklungszentrum Wyss Zurich von ETH und Universität 

Zürich. Getreu seines Mottos „die Wissenschaft in Leben um-

zuwandeln“ hilft Wyss Zurich beim Technologietransfer innova-

tiver Projekte aus dem Bereich der regenerativen Medizin und 

Robotik. Nach einem Übersichtsvortrag von Mitbegründer und 

Co-Direktor Prof. Simon Hoerstrup wurden vier Wyss Zurich-Pro-

jekte vorgestellt: Dr. Simone Bottan präsentierte das Projekt  

„HYLOMORPH“, in dem eine neuartige Membran entwickelt 

wird, welche als Hülle um Implantate die Bildung von fibroti-

schem Gewebe und damit das Risiko einer Revisionsoperation 

verringern kann. Der Grundgedanke des zweiten Projekts „he-

motune“ unter Leitung von Lukas Langenegger ist eine besse-

re Behandlungsmöglichkeit bei Sepsis. Das Blut wird hierbei in 

einem Dialyseverfahren mit magnetischen Partikeln gemischt, 

die toxische Substanzen binden und anschliessend durch ihre 

magnetischen Eigenschaften wieder aus dem Blut entfernt wer-

den können. Dr. Martin Schuler stellte das Projekt „Liver4Life“ 

vor, welches das hohe Regenerationspotential der Leber nutzen 

möchte: einem leberkranken Patienten wird ein gesundes Stück 

Leber entfernt, dessen Wachstum in einer Perfusionsmaschine 

ermöglicht und bei ausreichender Grösse gegen die erkrank-

te Leber ausgetauscht. Zum Schluss stellte Dr. Roman Willi das 

Projekt „CeNeReg“ vor, das die Regeneration verletzter Nerven-

fasern zum Inhalt hat. Ein Antikörper gegen den Wachstumsin-

hibitor Nogo-A wird nach ersten vielversprechenden Ergebnissen 

in Phase I zurzeit verbessert und für die klinische Phase II-Studie 

vorbereitet. Es folgte eine rege Diskussion mit dem interessierten 

Publikum, die noch beim abschliessenden Apéro in gemütlicher 

Atmosphäre weitergeführt wurde.

Wir danken an dieser Stelle herzlich Dr. Flóra Vajda und  

Cathrin Gutwald für die Organisation der Session „Wyss Zurich“.
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Behind every person there is also a personal story, but in the demanding business envi-
ronment of daily work there is often not much time left to get to know each other very 
well on a private level. However, private and work life are always connected, and one 
influences the other. That is why we decided to introduce some people connected to the 
CABMM network with a personal portrait in every CABMM Report, describing not only 
their scientific interests, but also some private aspects of their life.

Paula Lanfranconi, free journalist, interviewed the following 

people for this CABMM Report:

Prof. Dr. med. vet. Brigitte von Rechenberg

   Co-founder of the CABMM and chairwomen of 

  its Steering Committee

   Head of the Musculoskeletal Research Unit 

  for the last 25 years

   First female Dean of the Vetsuisse Faculty

   Animal lover, especially horses and dogs

   Supporter of equal opportunities for women

Prof. Dr. med. Farhad Hafezi, PhD

   Leader of two research laboratories in Zurich and 

  Los Angeles

   Pioneer of the corneal cross-linking technology

   Head and clinician of the ELZA Institute AG

   Founder EMAGine and Light for Sight Foundation

   Father of three daughters and loving husband

Prof. Dr. med. Christian Gerber

   One of the world’s best shoulder surgeons

   Medical director University Hospital Balgrist 

  for 22 years

   Describer of novel surgical procedures and 

  pathologies, developer of clinical tests

   Founder and president of the Foundation Board 

  of the ResOrtho Foundation

   Chairmen of the Board of Directors Balgrist 

  Campus AG

For those who are not yet familiar with the portrayed peo-

ple, this may be a good opportunity to gain insight into their 

research and also to learn about their private life and personal-

ity. For those who already know these people in person, it may 

be still possible to learn something new about them. And for all 

readers, it may be interesting to recognize the parallels between 

their work and private life.

PORTRAITS

portraits
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Professorin Brigitte von Rechenberg initiierte vor gut 

zehn Jahren das CABMM. Jetzt, mit 65, tritt sie als Leiterin 

des Steuerungsausschusses zurück und gibt auch die Lei-

tung ihrer Gruppe ab – mit heiterer Gelassenheit. 

Die gut aussehende Frau mit der leicht heiseren Stimme er-

innert sich noch genau an jenen Telefonanruf vor zehn Jahren. 

Damals war im Magazin der Universität Zürich ein Artikel über 

sie erschienen. Dieses Porträt, sagte der Anrufer, habe ihm ge-

fallen. Zuerst, erzählt Brigitte von Rechenberg lachend, habe sie 

gedacht: Meint er das Foto, will er mit mir anbandeln? Doch 

der Anrufer outete sich als Repräsentant der Mäxi-Stiftung – 

Vermächtnis einer verstorbenen Unternehmerin mit schwerem 

Rückenleiden und benannt nach deren Katze Mäxi. Brigitte von 

Rechenbergs Forschung, sagte der Anrufer, passe zur Mäxi-Stif-

tung. Man habe Geld zu vergeben.

„Ziemlich locker vom Hocker” hätten sie und die beiden 

Mitgründer des CABMM, Michael O. Hottiger und Simon Hoers-

trup, dann ein paar Projekte aufgelistet, „so ungefähr für 150 

000 Franken”. Die Liste gefiel Herrn Bonin, dem Stiftungsver-

treter. Aber es gebe da ein Problem: „Wir haben viel mehr Geld 

zu vergeben.” Es stellte sich heraus, dass es um zehn Millionen 

Franken ging, verteilt über zehn Jahre. Für Brigitte von Rechen-

berg und ihre beiden Kollegen war das die Gelegenheit, ihr noch 

junges CABMM auf solide Beine zu stellen.

brigitte von rechenberg, portrait von paula lanfranconi

„ich bekam die translationalität in der  muttermilch mit“ 

Heute freut sich die Initiantin vor allem über die weitsichti-

ge Strategie, Grundlagenforschung, Biotechnologie, molekulare 

und experimentelle Medizin auf einer Forschungsplattform zu-

sammen zu bringen. Und zwar so, dass sich deren Mitglieder 

zwingend zur Kollaboration verpflichten. „Dass wir dank unse-

rem erstklassigen Netzwerk auch die regulatorischen Bedingun-

gen erfüllen, damit eine Erfindung überhaupt in den Menschen 

gebracht werden kann – das ist einmalig”, sagt sie mit einer 

Prise Mutterstolz.

Die feingliedrige Professorin strahlt die entspannte Autorität 

einer gänzlich unabhängigen Persönlichkeit aus. Wissenschaft-

liche Dogmen fordern ihren scharfen Intellekt heraus, sie scheut 

auch vor scheinbar simplen Fragen nicht zurück. Und sie ist eine 

gewiefte Strategin. Dass sie, wie ihr Lieblingsonkel, Tierärztin 

würde, stand für sie früh fest. Doch ihr Vater, Spross eines säch-

sisch-schlesischen Adelsgeschlechts und Stütze der guten Churer 

Gesellschaft, tat sich schwer mit der eigenwilligen Tochter. Zur 

Abschreckung schickte er sie in den Schulferien ans Davoser AO 

Institute (Arbeitsgemeinschaft für Osteosynthese), mit dem er 

beruflich verbunden war. Fasziniert schaute die 14-Jährige zu, 

wie die Weltspitze des Fachs zusammen mit den Materialleuten 

gerade die moderne Traumatologie erfand. „Ich bekam also die 

Translationalität quasi in der Muttermilch mit.”

Rasch war klar: Sie würde Chirurgin und Traumatologin wer-

den. Schon während ihres Studiums der Veterinärmedizin an der 

Universität Zürich nützt sie ihre Kontakte und bewirbt sich als 

wissenschaftliche Mitarbeiterin an der University of Pennsylva-

nia. „Dort sah ich, was man alles machen kann!” Später baut 

sie mit ihrem Partner in Würzburg eine innovative Klinik für 

Kleintiere auf. Danach zieht es sie zurück in die Forschung. An 

der Universität Zürich spezialisiert sie sich auf die subchondrale 

Knochenzyste beim Pferd, baut 1993 – „mausbeinallein” – die 

Musculoskeletal Research Unit (MSRU) auf und habilitiert sich 

im Jahr 2000.

Heute hat die MSRU 17 Mitarbeitende. Die Chefin, rühmt ein 

Teammitglied, sei „non judgemental”, nicht beurteilend. Ein Teil 

ihrer Autorität beruhe auf der väterlichen Erziehung, sagt sie sel-

ber: „Vater vermittelte uns: Adel verpflichtet! Er unterstützte uns 

immer, wenn wir uns für benachteiligte Mitschüler einsetzten.” 

Doch der Patriarch war auch eine Last, was die Tochter veranlass-

te, mit 20 eine Jungsche Psychoanalyse zu machen. „So habe ich 

gelernt, hinzustehen und offen zu sagen, was Sache ist.”

Brigitte von Rechenberg forscht nicht nur mit Tieren – sie 

teilt auch ihr Leben mit Tieren. Wenn sie von ihren acht Araber-

pferden erzählt, leuchten ihre Augen. Und es klingt ein wenig, 

als beschreibe sie sich selber: Unglaublich leistungswillig und 

temperamentvoll, aber auch äusserst sensibel seien diese Pfer-

de. Genau so liebevoll redet sie über ihre beiden Labradorhunde. 

„Tiere machen Menschen empathischer”, ist sie überzeugt.

 

Die Arbeit mit ihren Araberpferden nach der Join up-Me-

thode von Monty Roberts prägt auch ihren Führungsstil. Pferde, 

erläutert sie, anerkennen den Menschen als Leiter nicht auf-

grund der Hierarchie, sondern aufgrund von Kompetenz und 

Vertrauen. „Ich bemühe mich, meinen Leuten, vor allem auch 

Frauen, Vertrauen zu geben, so dass sie sich selber etwas zu-

trauen können.” Das habe nicht schlecht funktioniert, meint sie 

und schmunzelt zufrieden. 

Gibt es einen roten Faden in Brigitte von Rechenbergs Le-

ben? Sie habe, antwortet sie, das Riesenglück gehabt, ihre 

Lebenspassion – die Tiere – zum Beruf machen zu können. Ihr 

enormes Arbeitspensum, zuletzt als Dekanin der Vetsuisse-Fa-

kultät, empfand sie immer als Herausforderung, nie als Last. 

Mühe bereitet ihr hingegen das Ankämpfen gegen patriarchale 

Führungsstile. „Aber ich kusche nicht so schnell”, sagt sie und 

lächelt ihr charmantes Lächeln. Sie habe es auch nie geschafft, 

einen Mann ins Zentrum ihres Lebens zu stellen, fügt sie bei. Das 

wäre ihr einfach zu langweilig gewesen.

Bald wird sie mehr Zeit für ihre vielen Neigungen haben. 

Mitte 2018 geht ihre Amtszeit als Dekanin zu Ende. Gleichzeitig 

gibt sie die Leitung ihrer Gruppe ab. Angst vor Machtverlust ist 

kein Thema, dazu ist sie zu souverän. „Ich habe meine Leistung 

gebracht. Nun ist gut”, bilanziert sie. Ihr Nachfolger ist schon 

gefunden. Sie wird am Anfang noch beim Fundraising helfen 

und, auf Wunsch ihres Teams, im Hintergrund zur Verfügung 

stehen. Ihre Professur wird später ausgeschrieben. Und auch da 

gebe es bereits einen äusserst fähigen Kandidaten, stellt sie zu-

frieden fest. 

Doch Brigitte von Rechenberg würde sich selber untreu, 

hätte sie nicht bereits Projekte für „danach”. Eines davon: Sie 

möchte auf einem ihrer jungen Araberpferde von Zürich nach 

Berlin reiten. Dort hatte sie beim Aufbau des Bachelorstudiums 

in Angewandten Pferdewissenschaften mit pferdegerechtem 

Training nach Monty Roberts mitgearbeitet.

„Mir geht es gut!”, sagt sie heiter. Man glaubt ihr aufs 

Wort. Derweil ploppt auf ihrem auf stumm geschalteten Han-

dy eine Nachrichte nach der anderen herein. Auch lange nach 

Feierabend.    

PORTRAITS
brigitte von rechenberg
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Professor Brigitte von Rechenberg initiated the CABMM 

more than ten years ago. Now, at the age of 65, she is 

stepping back as chairwoman of the CABMM Steering 

Committee and also passes on the lead of her research 

group – with cheerful serenity.

The good-looking woman with a slightly hoarsely voice well 

remembers a phone call that she received ten years ago. At that 

time, an article about her was published in the UZH magazine. 

The person on the phone said that he really liked her portrait. At 

first, recalls Brigitte von Rechenberg with a smile, she thought: 

Does he mean the picture, does he want to flirt with me? But 

the person was a representative of the Mäxi Foundation – a 

legacy of a late businesswoman suffering from a severe spine 

problem named after her cat Mäxi. The research of Brigitte von 

Rechenberg, the person said, would be well in line with the 

scope of the Mäxi Foundation. They would have money to give. 

“Just like that”, she and the other two founders of the CAB-

MM, Michael O. Hottiger and Simon P. Hoerstrup, listed a few 

projects, for about CHF 150’000.–. Mr Bonin, the representative 

of the foundation, liked it. But there would be a problem: “We 

have much more money to give.” It turned out that they wanted 

to donate ten million Swiss Francs spread over a period of ten 

year. This was the opportunity for Brigitte von Rechenberg and 

her two colleagues to get the young CABMM off the ground.

Nowadays, the founder is mainly pleased about the pro-

spective strategy to combine basic research, biotechnology and 

molecular as well as experimental medicine. And in a way that 

obliges members from the different fields to collaborate with 

each other. “Thanks to our top-quality network, we also fulfil 

the regulatory requirements to translate an invention to its use in 

humans – that’s unique”, she says with a pinch of mother’s pride.

 

The slender professor shows the relaxed authority of a to-

tally independent person. Scientific dogmas challenge her sharp 

mind, she also doesn’t avoid apparently easy questions. And 

she is a smart strategist. Early on she decided to become a vet-

erinarian, like her favourite uncle. But her father, offspring of 

a Saxon-Silesian dynasty and mainstay of the noble society in 

Chur, struggled with his headstrong daughter. As a deterrent, he 

sent her during her school holidays to the AO Institute (“Arbe-

itsgemeinschaft für Osteosynthese”) in Davos that he was work-

ing with. The 14-year-old observed fascinated how the world’s 

leader in the field invented the modern traumatology together 

with people from material science. “In a way, I grew up with 

translational thinking.”

Soon it was clear: She would become a trauma surgeon. Al-

ready during her studies of veterinary medicine at the University 

of Zurich, she uses her contacts and applied for a position as 

research associate at the University of Pennsylvania. “There I 

got insight into all that can be done!” Later, she established an 

innovative clinic for small animals in Würzburg together with 

her partner. Afterwards, she turned back again to research. At 

the University of Zurich, she specialised in subchondral bone 

cystic lesions in horses, established – completely by herself - the 

Musculoskeletal Research Unit (MSRU) in 1993 and habilitated 

in 2000.

Nowadays, the MSRU employs 17 people. One team mem-

ber praises Brigitte as “non judgemental”. She herself says that 

her authority is partly based on her paternal education: “Our 

father told us: noblesse oblige! He always supported us when 

we stood up for / campaigned with disadvantaged classmates.” 

But the patriarch was also a burden, which brought the daugh-

ter to a psychoanalysis according to Jung at the age of 20. “This 

way I learned to stand up and to be straight.”

Brigitte von Rechenberg is not only working but also spend-

ing her life with animals. Her eyes are shining with joy when she 

speaks about her eight Arabian horses. And it sounds a little as 

if she would describe herself: highly motivated and full of spir-

its, but also very sensitive. She talks about her two Labradors 

with the same affection. She is convinced that “animals lead 

people to become more empathic.”

The work with her Arabian horses according to the join 

up-method by Monty Roberts also influences her leadership. 

Horses, she explains, don’t respect a person as leader because 

of hierarchy but because of competence and trust. “I try to give 

my people – in particular women – confidence, so they can 

start believing in themselves.” That was not bad, she says and 

smiles satisfied.

Is there a central theme in the life of Brigitte von Rech-

enberg? She was really fortunate to be able turn her passion 

– animals – into her profession, she answers. She never con-

sidered her tremendous workload - most recently as dean of 

the Vetsuisse Faculty - as a burden, but rather as a challenge. 

However, she struggles with fighting against the patriarchal 

leadership style. “But I am not giving in so easily”, she says and 

smiles in her charming way. She was also never able to focus 

on a man as centre of her life, she adds. That would have been 

too boring for her. 

Soon she will have more time to do what she likes to do. 

In the middle of 2018, her term of office as dean will draw to 

a close. In parallel, she will pass on the lead of her group. She 

has no fear of losing power, she is too sovereign. “I have done 

my job. Now, it is enough”, she concludes. She found a succes-

sor. At the beginning, she will help with fundraising and – as 

requested by her team – will stay available in the background. 

Her professorship will be advertised at a later date. And there 

would be also already a very competent candidate, she states 

very pleased. 

But Brigitte von Rechenberg wouldn’t remain true to herself 

if she would not have projects for the time after her retirement. 

One project is to go on horseback with one of her young Ara-

bic horses from Zurich to Berlin. There, she was involved in set-

ting up bachelor studies in Applied Horsemanship emphasizing 

horse-friendly training methods according to Monty Roberts.

 

“I am doing well!” she says cheerfully. One believes her. In 

the meantime, there is one incoming message after another on 

her muted mobile phone. Even long after official working hours.

PORTRAITS
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Professor Farhad Hafezi leitet am CABMM die Grup-

pe „Zellbiologie des Auges“. Er ist Spezialist für Horn-

hauterkrankungen und hat eine Therapie mitentwickelt, 

welche in den letzten 15 Jahren die Anzahl benötigter 

Hornhaut-Transplantationen in Europa halbiert hat. Ha-

fezi und seine Frau engagieren sich auch humanitär.

Er ist, wie immer, um halb sechs Uhr aufgestanden. Zwei 

Stunden später stand er im OP. Die anschliessende Fahrt in 

seine Praxis nutzte er für ein Konferenzgespräch mit seinem 

Labor am CABMM. Es ging um den Aufbau eines zweiten For-

schungslabors an der USC Los Angeles, für das er und sein lo-

kaler Partner gerade Seed-Funding erhalten haben. Danach hat 

Farhad Hafezi Kongressbeiträge seiner Postdocs gegengelesen 

und weitere Patienten behandelt.

Inzwischen ist es Spätnachmittag. Wir sitzen in Hafezis 

ELZA Institute (Eye Care Laboratory Research, Zurich Associa-

tes) in Dietikon. Hier beforschen und therapieren Hafezi und 

seine Partner vor allem den Keratokonus – eine Krankheit, 

welche die Hornhaut so stark verformt, dass sie reissen kann. 

Keratokonus ist die weltweit dritthäufigste Erblindungsursache 

bei Kindern und Jugendlichen. 

farhad hafezi, portrait von paula lanfranconi

„wir müssen gross denken“                     

Dass das ELZA Institute keine gewöhnliche Augenarztpraxis 

ist, zeigt schon die Vitrine mit den vielen internationalen Preisen. 

 „Die Patienten möchten gerne mehr über den Arzt wissen”, 

sagt Hafezi. Der 50-Jährige hat polnische und persische Wur-

zeln und ist in Fribourg aufgewachsen. Im Gespräch wirkt er 

so, wie man sich seinen Augenarzt wünschen würde: Fokus-

siert, einfühlsam, ein guter Zuhörer.

„Meine ganze Laufbahn dreht sich um den Keratokonus”, 

bilanziert Hafezi. Begonnen hatte seine Karriere jedoch mit 

der Netzhaut. Und einem Paukenschlag: PostDoc Hafezi war 

gerade mal 28, als er ein Gen identifizierte, welches bei Mäu-

sen lichtinduzierte Netzhautdegeneration unterdrücken kann. 

Damit schafft er es auf die Titelseite von Nature Medicine. 

„Eigentlich hätte ich Netzhautchirurg werden sollen”, sagt er 

lachend.

Doch mit 32 wandte sich der leidenschaftliche Forscher – 

„wir übernachteten oft im Labor” – der Hornhaut zu. Genauer 

dem Keratokonus, für den es noch keine Behandlung gab. Bis 

sich im Jahr 2000 an der Universität Zürich Revolutionäres er-

eignete: Hafezi gehörte zu jener Gruppe um Theo Seiler, wel-

che mit dem so genannten Cross-Linking-Verfahren die erste, 

heute weltweit etablierte Behandlungsmethode für 

Keratokonus entwickelte. Vereinfacht gesagt, öff-

net der Chirurg dabei die Versiegelungsschicht der 

Hornhaut und induziert mittels UV-A-Licht und Vit-

amin B2 Quervernetzungen der Kollagenschicht. So 

lässt sich die Krankheit stabilisieren. Dank Cross-Lin-

king hat sich die Anzahl benötigter Hornhaut-Trans-

plantationen in Europa halbiert.

 

Letztlich verdankt sich das Cross-Linking auch 

der Translationalität. Hafezis damaligem Chef, Theo 

Seiler, kam die Idee während einer Kariesbehand-

lung bei seinem Zahnarzt. Warum, fragte sich Sei-

ler, sollte man diese Aushärtungsmethode nicht bei 

der Hornhaut versuchen? Auch Farhad Hafezi erhält 

immer wieder wichtige Impulse aus anderen Berei-

chen.„Translationale Plattformen wie das CABMM 

sind der Nährboden, auf dem neue Erkenntnisse 

gedeihen können”, stellt er fest und erwähnt ein 

persönliches Heureka-Erlebnis: Ein Wasserdesinfizierungsver-

fahren der ETHZ, dank dem man mittels Vitamin B und Son-

nenlicht keimfreies Wasser gewinnen kann. „Wir realisierten: 

UV-A-Licht und Vitamin B sind ja genau das, was wir beim 

Cross-Linking anwenden. Die Methode müsste also auch Bak-

terien abtöten.” Tatsächlich zeigte sich, dass Cross-Linking so-

wohl gegen schwere bakterielle wie auch gegen pilzbedingte 

Infektionen wirkt, welche für 95 % der globalen Hornhautin-

fekte verantwortlich sind.

Inzwischen kam Hafezi mit seinem Team auf die Idee, das 

Cross-Linking vom teuren OP in die günstigere Spaltlampe zu 

bringen, dem Basisinstrument der Augenheilkunde. Damit 

wird die Methode auch für Schwellenländer anwendbar. Sei-

ne Spin-off-Firma EMAGine will das Gerät nun zur Marktreife 

bringen. Er habe das Glück, sagt Hafezi, dass seine Frau Nikki 

einen hierfür denkbar geeigneten Beruf ausübe: „Ihre Con-

sultingfirma schützt die Ideen von Forschern und setzt sie in 

Produkte um.”

Nikki Hafezi initiierte zudem die gemeinnützige Stiftung 

„Light for Sight”. Ihr war aufgefallen, dass Keratokonus bei 

Kindern mit Down Syndrom kaum diagnostiziert wird, obwohl 

die Krankheit bei ihnen viel häufiger ist als bei anderen Kindern. 

Inzwischen betreibt die Stiftung Zentren in 25 Ländern. „Light 

for Sight” will dafür sorgen, dass der Keratokonus bei jedem 

betroffenen Kind diagnostiziert und auch behandelt wird. „Un-

geachtet finanzieller Hürden, zum Beispiel in Schwellen- und 

Entwicklungsländern”, sagt Hafezi. In der Schweiz steht vor 

allem das Screening im Vordergrund, da auch hier noch vie-

le Keratokoni viel zu spät entdeckt werden. „Light for Sight” 

wird zu hundert Prozent von der Arbeit Freiwilliger getragen.

Farhad und Nikki Hafezi also sind ein Powercouple. Neben 

der Leitung der beiden Firmen ELZA und EMAGine sowie der 

Stiftung hält Farhad Hafezi zudem eine Professur an der Uni-

versity of Southern California Los Angeles, ist Gastprofessor an 

der chinesischen Universität Wenzhou – und er hat zusammen 

mit Nikki drei Töchter im Alter von neun, sieben und einein-

halb Jahren. 

Wie schafft das Paar das alles? Manchmal „verreisse” es 

sie fast, räumt der Vielbeschäftigte ein. Zeit für Liebhaberei-

en bleibt keine, ein paar wenige Wochenendausflüge müssen 

genügen. "Wir sind permanent übermüdet, aber auch un-

glaublich befriedigt, besonders wegen der Stiftung „Light for 

Sight”, stellt Hafezi fest. Seine Kinder geniesst er als später 

Vater anders als mit 35: „Am Morgen neben so einer Kleinen 

aufzuwachen, das ist einfach schön!” Er versucht, spätestens 

um zwanzig nach sechs Uhr zuhause zu sein. Dann isst die 

Familie gemeinsam. Um halb neun, wenn die Mädchen im Bett 

sind, geht der lange Arbeitstag des Paares weiter.   

Kürzlich ist Farhad Hafezi 50 geworden. Was treibt ihn an? 

Sein Ehrgeiz sei es, antwortet er, in den nächsten Jahren das 

Cross-Linking für Infektionen als weltweiten Behandlungsstan-

dard etabliert zu sehen. Doch das funktioniere nur, „wenn wir 

gross denken”. Mit zehn Millionen Franken lasse sich die Au-

genheilkunde verändern, doch die Mittelbeschaffung sei auf-

wändig. „Vielleicht liest ja jemand diesen Text und wir erhalten 

mehr Unterstützung”, meint der Forscher und lächelt.

Inzwischen ist es halb sechs. Farhad Hafezi hat sich ins Feu-

er geredet über seinen Beruf, der für ihn spürbar auch Beru-

fung ist. Doch nun wird es Zeit für die Familie. Er wird es auch 

an diesem Abend schaffen. 

PORTRAITS
farhad hafezi



3130

Professor Farhad Hafezi is the head of the Ocular Cell 

Biology Group at the CABMM. He is an eye surgeon and 

was one of the pioneers who developed a therapy that led 

to a 50 % reduction in cornea transplantations in Europe 

within the last 15 years. Hafezi and his wife are also en-

gaging themselves in humanitarian work.  

With a wake-up call at 5:30 am, Hafezi was in the operating 

room two hours later. Prior to the first surgery and during his 

commute to work, Hafezi had a conference call with his research 

collaborator team at the University of Southern California about 

the seed money they have just received for their research labora-

tory in Los Angeles. With the spare time remaining before the 

first patient, Hafezi reviewed congress abstracts of his post docs.

It is now late afternoon. We are sitting in the conference 

room of the ELZA Institute (Eye Care Laboratory Research, Zurich 

Associates) in Dietikon. The team’s research focus is on about 

corneal biomechanics and principles of crosslinking. Specifically, 

his team want to better understand a corneal disease called kera-

toconus. This disease deforms the cornea and can cause legal 

blindness. Keratoconus is the third leading cause of blindness in 

children and teenagers worldwide.

A glass cabinet with many international trophies and awards 

on show is a testament to the fact that the ELZA Institute is not 

farhad hafezi, portrait by paula lanfranconi

“we have to think big“                     

your average eye care centre. “The patients like to know more 

about the doctor”, Hafezi says. The 50-year old has his roots in 

Poland and Persia and grew up in Fribourg. During the conver-

sation, he looks exactly as one would like an eye doctor to be: 

focused, empathic, and a good listener.

“My career is dedicated to understanding keratoconus”, 

Hafezi explains. However, he started his research life in the ret-

ina… with a bang. At the age of 28 years, Hafezi identified a 

gene that suppresses light-induced degeneration of the retina in 

mice. This work was chosen for the front page of Nature Medi-

cine. “Actually, I should have become a retina surgeon,” he says 

laughing.

But at the age of 32, the passionate researcher who “…of-

ten stayed overnight in the lab…” changed specialities from the 

retina to the cornea due to the influence of his ten chairman, 

Prof. Theo Seiler. Seiler’s group, including Hafezi, made a revolu-

tionary break-through in medicine at the UZH in 2000: corneal 

cross-linking (CXL). It became the first treatment option for kera-

toconus and is now established as a Gold Standard worldwide. 

In simple terms, during CXL treatment, the surgeon removes the 

sealing layer of the cornea (epithelium) and induces crosslinks in 

the collagen layer by a chromophore (vitamin B2) active by UVA 

light. This treatment strengthens the corneal tissue, and conse-

quently, arrests progression of the disease. 

CXL was later accepted into clinical practice due to trans-

lational thinking. With the idea of CXL originating from Seiler’s 

visit to the dentist to repair a hole in his tooth, Hafezi’s eureka 

moment was when he watched a water disinfection process de-

veloped by the ETHZ. Specifically, the researchers showed that 

by using vitamin B2 as a chromophore to be activated by the 

sun, the production was germ-free water. At this moment, Hafezi 

thought that the use of UVA light and vitamin B2 could be also 

used as a disinfectant. As clinical research has later shown, CXL 

can be effective in treating serious bacterial as well as fungal 

infections that are responsible for 95 % of all corneal infections.

In addition to killing harmful pathogens, Hafezi and his team 

had the idea to simplify the technology to make the treatment 

accessible and safe for all ophthalmologists. This method was to 

use the only requirement piece of equipment that every ophthal-

mologist needs to examine an eye (slit lamp) instead of requiring 

an expensive operating theatre. This approach means that the 

method would be less expensive to perform and could be used 

in emerging nations, where access to operating facilities is often 

limited and/or too expensive. As a co-founder of the University of 

Geneva’s spin off company EMAGine AG, Hafezi wants to bring 

such an instrument to the market. Hafezi and his wife, Nikki, 

work closely together in bringing the product line to market as 

her profession is to “…protects the ideas of researchers and 

translates them into products.”

In addition to the commercial aspects, Nikki Hafezi co-

founded the charitable Light for Sight Foundation. She real-

ized that keratoconus is rarely diagnosed in children with Down 

Syndrome, despite the fact that the disease is more common in 

this population group. Today, the foundation has centres in 25 

countries. Light for Sight is run entirely by volunteers, with the 

objective of making sure that keratoconus is diagnosed at an 

early stage and treated in all children with the disease – “regard-

less of any financial barriers”, Farhad Hafezi says. In Switzerland, 

the focus is on screening, as many “cones” are detected at a 

later stage.

Farhad and Nikki Hafezi are a real power couple. In addi-

tion to the three companies (ELZA Institute and EMAGine) and 

the foundation, Farhad Hafezi is a professor at the University of 

Southern California Los Angeles and a guest professor at the 

Chinese University Wenzhou, they also have three daughters at 

the age of nine, seven and two years. 

How are they able to do all of this? Sometimes, they feel 

like they are “bursting at the seams”. While there is little leisure 

time, Hafezi does not complain because the work being done 

for the Light for Sight Foundation is quite satisfying. Having kids 

at a rather late age compared to his colleagues, Hafezi believes 

that he does enjoy them more than he would have at 35 years. 

To ensure that Hafezi stays connected to the children, he tries to 

be at home by no later than 6:20 pm when the family has dinner 

together. At half past eight, when the girls are in bed, the long 

working day of the couple continues. 

Recently, Farhad Hafezi celebrated his 50th birthday. What 

drives him? His ambition to establish CXL technology as the 

standard of care for corneal infections. However, this estab-

lishment will only happen if “we think big.” For example, an 

amount of ten million Swiss francs could change ophthalmol-

ogy but the administration and fundraising to raise such funds 

would be complex. “Perhaps someone will read this article and 

be interested in supporting us,” the researcher says with a smile. 

It is now half past five. Farhad Hafezi talked with passion 

about his profession. But now, it is time for his family. Fortu-

nately, he will be at home on time this evening. 

PORTRAITS
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Professor Christian Gerber leitete 22 Jahre lang die 

Orthopädische Universitätsklinik Balgrist. Er ist einer 

der weltbesten Schulterchirurgen. Eigene Verletzungs- 

erfahrungen prägen sein Engagement für die Patienten. 

Dem CABMM wünscht er „kompromisslosen Verzicht auf 

Opportunismus“.

Es war schwierig, einen Termin zu finden. Ist der umtriebi-

ge Chefarzt und Professor nach seiner Emeritierung etwa noch 

stärker engagiert als zuvor? Er sei zwar emeritiert von seinen 

universitären Verpflichtungen, antwortet Christian Gerber in 

seinem behäbigen Berner Dialekt. „Aber nicht von den Patien-

ten und von der Forschung.“ 

Wir sitzen in seinem kleiner gewordenem Büro am Balgrist. 

Gerber strahlt Ruhe aus, fast meditativ lässt er die Gedanken 

kreisen. Über seinem Schreibtisch hängt eine Weltkarte, einge-

rahmt von Dutzenden von Porträtfotos. Es sind Nachwuchskräf-

te, von Gerber „mit einer Mischung aus Freiheit und sanftem 

Druck“ ausgebildet und nun verstreut über den Globus. Leute 

mit Neugierde und Passion – ein Begriff, der noch öfter fallen 

wird im Gespräch. 

christian gerber, portrait von paula lanfranconi

„ich glaube nicht an das blosse weitergeben von  wissen, sondern  
ans weitergeben von enthusiasmus“ 

In einer Ecke lehnt eine Schaufel, „Balgrist Campus“ steht 

darauf. Das 2015 eröffnete Forschungsgebäude steht direkt 

hinter dem Spital. Baukosten: 64 Millionen Franken, dank Ger-

bers Netzwerk finanziert ohne einen Rappen Steuergeld. Ja, der 

Campus sei wie ein eigenes Bébé, sagt er. Schon von der Archi-

tektur her sei es ein Ort, wo jede mit jedem in Kontakt komme. 

„Wir wollten kein Gebäude für Biochemie oder Molekularbio-

logie. Sondern ein Forschungsgebäude für den muskuloskele-

talen Patienten.“

Der Patient: Dieser Fokus zieht sich wie ein roter Faden 

durch Gerbers Laufbahn. Ursprünglich hatte der talentierte 

Junge Fussballer werden wollen, den Profivertrag hatte er prak-

tisch in der Tasche. Dann, mit 16, der verhängnisvolle Sprung 

in den Neuenburgersee: Schwere Halswirbelverletzung mit Läh-

mungserscheinungen. 20 endlose Wochen liegt der Teenager 

im Spital. Seine Welt liegt in Trümmern. Dann schenkt ihm eine 

Operation durch Professor Maurice Müller ein zweites Leben. 

Gerber beschliesst, Medizin zu studieren, „um das auch ande-

ren Betroffenen zu ermöglichen“. 

Eine solche Leidenserfahrung führe automatisch zu viel 

mehr Engagement und Verständnis für die spezifischen Sorgen 

orthopädischer Patienten. „Für das, was sie vielleicht nicht mehr 

machen können.“ Gerber steht auf und legt ein A4-Foto auf 

den Tisch. Es zeigt 

einen muskulösen 

Oberarm, darauf in 

grossen Lettern das 

Tattoo: GERBER. Ge-

schickt hat ihm das 

Foto ein junger Pa-

tient, dessen Schulter 

Gerber so erfolgreich operierte, dass er wieder arbeiten kann. 

Solche Erlebnisse, sagt der Chirurg, bedeuteten ihm mehr als 

wissenschaftliche Preise. „Wenigstens für einen Menschen auf 

der Welt machte es Sinn, dass es mich gab.“ 

Christian Gerber war Chef des Kantonsspitals Fribourg, als 

er 1995 „sehr unbelastet“ an die in Turbulenzen steckende, 

noch relativ überschaubare Universitätsklinik Balgrist berufen 

wurde. Er machte sie gross. Als Gerber kam, erfolgten knapp 

2000 Eingriffe pro Jahr. 2017, als er ging, waren es 5500. Seine 

Arbeitswochen dauerten 70 Stunden. Mindestens. Zwei Tage 

operieren, zwei Tage Sprechstunden, Administratives erledigte 

er oft am Wochenende. „Ich habe eine Frau, die das mittrug. 

Sie hat unsere drei Kinder erzogen.“ Gerber sagt es mit Wärme. 

Woher nahm er, der gesundheitlich selber Belastete, die Kraft 

für sein Mammutpensum? Aus der Familie und aus der Sinnhaf-

tigkeit heraus, antwortet er. „Und indem man sich diese Frage 

nicht allzu oft stellt.“

Im August 2017 gab er die Leitung des Balgrists ab. Viele 

hatten gemeint, der Gerber, diese dominante und streitbare Per-

sönlichkeit, könne doch nicht aufhören. Aber, sagt Gerber jetzt, 

ein Jahr später, er habe diese Arbeit 22 Jahre lang gemacht. 

Ohne jede Schonung. „Ich konnte es einfach nicht besser. Ich 

bin mit mir im Reinen.“ Denn seine letzte grosse Sorge – jene 

um seine Nachfolge – sei „abgewendet“. Mit seinem Schüler, 

dem iranischstämmigen, erst 35-jährigen Wirbelsäulenspezia-

listen Mazda Farshad habe er einen Nachfolger, welcher „mehr 

als geeignet“ sei, die Schweiz an der Weltspitze zu halten. Ein 

Ausnahmetalent, das vorwärts mache. Und einer, der gewillt 

sei, sich im Patienteninteresse über gewisse administrative Hür-

den hinweg zu setzen.   

Den „kompromisslosen Verzicht auf Opportunismus“ 

wünscht Gerber auch dem CABMM, mit dem zusammen er 

mehrere Projekte realisierte, mehrheitlich im Bereich der Ro- 

tatorenmanschette. Er schätze das CABMM „als wesentliche In-

stitution, welche die Forschung vom Selbstzweck entfernt“ und 

der es gelinge, über Personen, die mit der klinischen Medizin 

verbunden sind, patientenrelevante Fragen anzugehen und die 

Technologien, die auf der Plattform vereinigt sind, auf entspre-

chende Fragestellungen anzuwenden. „Diese Austauschmög-

lichkeiten gab es vorher nicht“, lobt Gerber. Um auch künftig 

substanzielle Sponsoren zu finden, benötige das CABMM aber 

eine hohe Profilschärfe. Er zitiert Cicero: „In dir muss brennen, 

was du in anderen entzünden willst!“

Er selber wird weiterhin für sein Fach brennen. „Aber nicht 

mehr in verpflichteter Funktion", fügt er bei. Seinen „längeren 

Zeithorizont“ will er nutzen, um unverstandene Probleme zu 

studieren. Eigentlich hatte man ihn gefragt, wie seine private 

Zukunft aussehe? Im Sommer, sagt er dann, fahre er gerne 

Velo – wenn er nicht gerade frisch operiert sei, wie vor weni-

gen Monaten, als er, von einem anderen Skifahrer gerammt, 

eine Rückenoperation benötigte. Und dann habe er noch ein 

Weinberglein am Zürichsee. Und einen Enkel. Aber der sei 

noch sehr klein. „Sechs Monate, das ist noch mehr etwas fürs 

Grossmami.“      

Dann kommt er rasch wieder auf seine aktuelle Hauptpas-

sion zu sprechen, den Balgrist Campus. Dort will er weiterhin 

eine optimale Forschungsumgebung für die nächste Genera-

tion schaffen. Dazu studiert er neue, weiterführende Technolo-

gien, versucht, Forscher verschiedener Ausbildungsrichtungen 

zu vernetzen, engagiert sich in Start-up-Firmen, die patienten-

gerechte Lösungen auf den Markt bringen könnten. „Nein, ich 

habe keine Leere“, bilanziert er. Man glaubt ihm aufs Wort. 

Aber zuerst gehts jetzt doch in die Ferien. An den Murten-

see. Da kenne er die Untiefen, sagt Gerber und lächelt. Beim 

Abschied drückt er einem ungemein kraftvoll die Hand. Man 

geht energetisiert von dannen und ahnt, was Gerber meinte, 

als er sagte: „Ich glaube nicht an das blosse Weitergeben von 

Wissen. Ich glaube nur ans Weitergeben von Enthusiasmus.“                                                     

PORTRAITS
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Professor Christian Gerber was head of the Balgrist 

University Hospital for 22 years. He is one of the best 

shoulder surgeons worldwide. His enthusiasm for his pa-

tients is characterized by his own personal injury experi-

ence. His wish for the CABMM is “refraining from oppor-

tunism without any compromise”.

It was difficult to get an appointment. One wonders if the 

busy chief physician and professor is now even more engaged 

than before receiving his emeritus status? As emeritus, he 

would be retired from university commitments, Christian Ger-

ber answers in his unhasty Bernese dialect. “But not from my 

patients and from research.”

We are sitting in his office at Balgrist that is now smaller. 

Gerber exudes calmness, his thoughts circle in an almost medi-

tative manner. Over his desk is a world map, framed with sev-

eral dozens of portraits. They show young professionals that 

were trained by Gerber “with a mixture of freedom and gentle 

pressure” and who are now spread across the globe. People 

showing curiosity and passion – an expression that is men-

tioned quite often during the conversation.

In one corner stands a shovel, labelled “Balgrist Campus”. 

The research building was opened in 2015 and is located di-

rectly behind the hospital. Construction costs: 64 million Swiss 

Francs, thanks to the network of Gerber financed without a 

single penny of taxpayers’ money. Yes, the campus would be 

like his own baby, he says. Simply because of the architecture, 

it would be a place where everybody meets with everybody 

else. “We did not want a building for biochemistry or molec-

ular biology. But a research building for the musculoskeletal 

patient.”

The patient: This focus is the central thread in Gerber’s ca-

reer. Originally, the talented youngster wanted to become a 

football player, the professional contract was as good as in his 

pocket. Then, at the age of 16 years, he did a fatal jump into 

the Lake Neuchâtel: serious injury of the cervical spine with 

signs of paralysis. The teenager has to spend 20 endless weeks 

in the hospital. His world lies in ruins. But a surgery by Profes-

sor Maurice Müller offers him a second life. Gerber decides to 

study medicine “in order to do the same for other patients”.

Such a sorrowful experience automatically leads to much 

more engagement and compassion for the specific worries of 

orthopaedic patients. “For the things that they may not be 

able to do anymore”. Gerber stands up and puts an A4-picture 

on the table. It shows a muscular upper arm with a tattoo 

in capital letters: GERBER. He received the 

picture from a young patient. Gerber op-

erated his shoulder so successfully that he 

can work again. Such experiences, says the 

surgeon, mean much more to him than sci-

entific awards. “At least for one person on 

this world, my existence was meaningful.”

Christian Gerber was chief of the Can-

ton Hospital Fribourg when he – still be-

ing “very unburdened” – was appointed 

in 1995 to the Balgrist University Hospital 

that was still relatively small in size and 

experiencing a turbulent period. He made 

it grow. Almost 2000 surgeries were per-

formed per annum, when he started, 

5500, when he left. His working weeks lasted at least 70 

hours. Two days in the operating room, one for a long time, 

two days in consultation, administrative tasks were often done 

on the weekend. “I have a wife who supported this. She raised 

our three kids.” He speaks with affection. How was he able 

to accomplish such a mammoth task despite his health being 

impaired? He found strength in his family and in the mean-

ingfulness of his work, he answers. “And in not asking this 

question too often.”

In August 2017, he passed on the management of the 

University Hospital Balgrist. Many people thought that Gerber, 

this dominant and militant personality, would not be able to 

hand the lead over. But now, one year later, Gerber says, he did 

the job for 22 years without rest. “I simply couldn’t do it bet-

ter. I am satisfied with what I have accomplished.” His last big 

worry – the one about his successor – would be “averted”. His 

student, the 35-year-old spine specialist Mazda Farshad would 

be his successor. He is more than suited to keep Switzerland 

amongst the world’s leaders; an exceptional talent, who wants 

to move forward, and is willing to ignore certain administrative 

constraints in the interest of the patient.

“Refraining from opportunism without any compromise” 

is also Gerber’s wish for the CABMM, with which he realized 

several projects, mainly in the field of the rotator cuff. He ap-

preciates the CABMM “as an important institution that de-

taches research from being an end in itself” and that – with 

the help of people from clinical medicine - succeeds in asking 

questions relevant to the patient and in using the technolo-

gies available on the platform to answer those questions. “This 

opportunity for discussions did not exist before”, commented 

Gerber. But in order to find substantial future sponsors, the 

CABMM will need a strong profile. He cites Cicero: “What you 

wish to kindle in others must burn within yourself!”

He himself will continue to burn for his profession. “But 

not in a bound function anymore”, he adds. He wants to use a 

“longer time horizon” to study unsolved problems. And what 

about his private future? In summer time, he says, he likes to 

ride his bike – if he would not be freshly operated, as he was 

a few months ago, when he needed a back operation after 

another skier run into him. Additionally, he would have a lit-

tle vineyard at the Lake of Zurich. And a grandchild. But his 

grandchild is still very young. “A child at the age of six months 

is still more for grandma.”

Then he returns fast to his current main passion, the Bal-

grist Campus. There, he will continue to create an optimal 

research environment for the next generation. For that pur-

pose, he studies new, advanced technologies, tries to connect 

researchers from different fields, engages himself in start-up 

companies that might bring patient-oriented solutions onto 

the market. “No, I don’t feel any void”, he draws his balance. 

One takes his word for it.

But at first, he will go on holidays now. To the Lake Murten. 

There, he would know all shallows, says Gerber and smiles. He 

says goodbye with an extraordinarily powerful handshake. One 

leaves full of energy and senses what Gerber meant in saying: 

“I do not believe in the transfer of knowledge, but I do believe 

in the transfer or enthusiasm”.

PORTRAITS
christian gerber

christian gerber, portrait by paula lanfranconi

“i do not believe in the transfer of knowledge,  but i do believe  
in the transfer of enthusiasm“                     
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During the reporting period 2016 / 2017, there were a total 

of 7 research groups using the CABMM Research Platform, con-

sisting of 17 people in total. As the idea behind the CABMM 

Research Platform is to offer all CABMM members the possibil-

ity to rent a space for a certain time, project and / or personnel 

changes are rather common. Thus, only two of the groups listed 

below used the CABMM Research Platform during the complete 

reporting period. For all other groups, the time of starting or 

finishing their work on our platform is indicated.

1.  Bone & Stem Cell Research Group

 Group leader: Peter J. Richards (until 09 / 2017)

2.  Cancer Epigenome Group

 Group leader: Michael O. Hottiger (since 05 / 2017) 

3. Genome Accessibility and Modification Group

 Group leader: Matthias Altmeyer (since 10 / 2017)

4.  Musculoskeletal Research Unit

 Group leader: Brigitte von Rechenberg

5.  Ocular Cell Biology Group

 Group leader: Farhad Hafezi

6.  Radiation Oncology Group

 Group leader: Carla Rohrer Bley (starting from 05 / 2016)

7.  Tendon Repair Group

 Group leader: Anton Fürst (until 04 / 2016)

A short overview of the projects conducted within these 

groups is given on the following pages.

Moreover, we present the research of Prof. Dr. med. vet. 

Annette Liesegang, director of the Institute of Animal Nutrition 

at the Vetsuisse Faculty, University of Zurich, and a member of 

the CABMM Steering Committee since its creation. In addition 

to teaching activities, her group provides services such as the 

measurement of bone parameters in various species and is ac-

tively doing research focusing on

(i) Bone, cartilage, and mineral metabolism “from mice to

 elephants”, and

(ii) Energy and protein metabolism in different species.

In the leading article, she describes the research of her 

group in the field of calcium and bone metabolism.

research 
reports

cabmm research platform

RESEARCH REPORTS
cabmm research platform

The CABMM Research Platform is a multidisciplinary organisation embedded within the 
Department of Molecular Mechanisms of Disease (DMMD) at the University of Zurich. Our 
main objectives are to foster translational, clinically oriented research and to promote sci-
entific collaborations between CABMM members. The CABMM Research Platform is well 
equipped and provides a stimulating environment, where basic scientists and clinicians can 
discuss their research and ideas and work shoulder to shoulder for the purpose of develop-
ing novel therapeutic approaches for the treatment of dysfunctional and diseased tissues.

36
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knochen- und knorpelstoffwechsel bei   verschiedenen tierarten

von Annette Liesegang (Prof. Dr. med. vet., Dipl. ECVCN)

Gruppenmitglieder (in alphabetischer Reihenfolge): Johanna 

Freitag (Doktorand), Dr. med. vet. Kerstin Gerstner (PostDoc), 

Dr. med. vet. Angela Gimmel (PostDoc)

Knochen ist ein stoffwechselaktives Gewebe, welches sich in 

ständigem kontrolliertem Auf- und Abbau befindet. Dabei 

besteht eine enge Beziehung zwischen Knochenaufbau und 

-abbau. Auch beim Knorpelauf- und Abbau bestehen enge 

Beziehungen. Der Gewebeumbau kann nicht-invasiv über die 

Messung biochemischer Knochen- oder Knorpelmarker darge-

stellt bzw. gemessen werden. Eine weitere Möglichkeit besteht 

darin, Verfahren der bildgebenden Diagnostik zu verwenden. 

Dazu zählen zum Beispiel die periphere quantitative Compu-

tertomographie (pQCT) für grössere oder die Mikrocomputer-

tomographie (µCT) für kleinere Tiere.

Biochemische Marker des Knochen- und Knorpelstoff-

wechsels

Der Knochen- und Knorpelstoffwechsel kann bei ver-

schiedenen Tierarten in vivo über die Messung spezifischer 

biochemischer Marker dargestellt werden. Dazu gehören bei-

spielsweise Enzyme oder anderer Proteinprodukte, die durch 

gewebeaufbauende Osteoblasten/Chondroblasten oder ge-

webeabbauende Osteoklasten/Chondroklasten freigesetzt 

werden.

Zu den biochemischen Markern, welche den Knochenauf-

bau beschreiben, gehören das Isoenzym der alkalischen Phos-

phatase, Osteocalcin und Propeptide des Typ-I Prokollagens, 

welches den Hauptbestandteil der organischen Knochenmatrix 

darstellt.

Die älteste Methode, um die Knochenresorption zu be-

stimmen, ist die Messung von Hydroxyprolin (HYP), eine der 

am häufigsten vorkommenden Aminosäuren im Kollagen. Die 

Messung ist allerdings nicht knochen-spezifisch, da HYP auch 

in anderen Kollagenen vorkommt oder aus der Nahrung stam-

men kann. Die Messung von Kollagenquervernetzungen, De-

oxypyridinolin (DPD) und Pyridinolin (PYD) sind spezifischer für 

den Knochenabbau. Daher werden DPD und PYD in der Hu-

manmedizin für die Diagnose und Bewertung von Knochener-

krankungen, aber auch für die Prognose von Knochenheilung 

und Knochenverlust eingesetzt. Die nützlichsten Marker des 

Knochenabbaus sind Abbauprodukte des Typ-I Kollagens, zum 

Beispiel CrossLaps (CTX) oder das carboxyterminale Telopeptid 

des Typ-I Kollagens (ICTP), welches auch schon in verschiede-

nen Tierarten verwendet wurde.

Biochemische Marker für den Knorpelabbau (CTX-II, C2C, 

C1, 2C und COMP) und Knorpelaufbau (CPII, CS846 und YKL-

40) wurden ebenfalls bereits in der Tierforschung eingesetzt. 

Diese eröffnen neue diagnostische Möglichkeiten, um Wachs-

tumsstörungen, Krankheitsverläufe oder die Effektivität einer 

Behandlung zu überprüfen. 

In beiden Geweben spielt das Verhältnis zwischen Auf- 

und Abbau die entscheidende Rolle, um den Umbau dieser 

Gewebe objektiv beurteilen zu können. 

Nutzung biochemischer Marker in der Veterinärmedizin

Bislang wurden biochemische Marker des Knochen- und 

Knorpelstoffwechsels in einigen Studien verwendet, um ver-

schiedene Probleme und Krankheiten in unterschiedlichen 

Tierarten wie beispielsweise in Schafen, Pferden, Schweinen, 

Rindern und Hunden zu untersuchen. In diesen Studien wur-

den dynamische Veränderungen in der Knochenzellaktivität 

in Abhängigkeit von Skelettreifung, Bewegung, Osteomyelitis 

und nach Ovarektomie bestimmt. Des Weiteren wurde der Ein-

fluss von Medikamenten und verschiedenen Hormonen auf die 

Markerexpression dargestellt.

Dennoch werden diese Marker nicht routinemässig für die 

Prognose des Krankheitsverlaufs in Tieren eingesetzt. Weite-

re Studien sind notwendig, um die Marker für die Klinik zu 

etablieren. Im Speziellen sollten Probleme in Zusammenhang 

mit der Knochen- und Knorpelphysiologie untersucht werden. 

Auch der Einfluss der Fütterung ist in diesem Zusammenhang 

von grosser Bedeutung.

Weitere Möglichkeiten Knochen- und Knorpelstoffwech-

sel darzustellen

Eine andere Möglichkeit, den Knochen- und Knorpelstoff-

wechsel zu veranschaulichen, ist die Computertomographie.

Mittels peripherer quantitativer Computertomographie (pQCT, 

Abb. 1) lassen sich verschiedene Parameter wie Mineralstoff-

dichte und -gehalt im Knochen darstellen. Dabei können so-

wohl verschiedene Spezies wie Wiederkäuer, Hunde, Reptilien, 

Schweine und Vögel als auch verschiedene Lebensstadien (z.B. 

die Zeit der Fortpflanzung) untersucht werden.

Die Mikrocomputertomographie (µCT, Abb. 2) führt zu Bildern 

mit noch höherer Auflösung, so dass sogar kleine Säugetiere 

wie zum Beispiel Mäuse untersucht werden können. 

Forschungsschwerpunkte des Instituts für Tierernährung

Auf dem Gebiet der Knochen- und Mineralstoffforschung 

hat das Institut für Tierernährung sehr grosse Erfahrung. Wir 

haben den Verlauf verschiedener Knochen- und Knorpelmar-

ker (Abb. 3) sowie Mineralstoffdichten und Mineralstoffgehalte 

der Knochen sehr intensiv in verschiedenen Spezies – vor allem 

während der Trächtigkeit und Laktation – analysiert. Ausser-

dem haben wir die Interaktionen zwischen Knochenresorpti-

on und Knochenformation untersucht. In der Grundlagenfor-

schung haben wir uns auf wichtige ernährungsphysiologische 

Einflüsse auf die Knochen- und Knorpelformation sowie deren 

Resorption fokussiert. 

Diese Studien sind von grosser Bedeutung, auch da ein 

grosses Interesse darin besteht, verschiedene Spezies (Wieder-

käuer, Hund, Reptilien, Schwein, Huhn) als Model für die Hu-

manforschung zu verwenden.

Jüngste Arbeiten beschäftigten sich zum einen mit dem 

Effekt von Vitamin D, welches entweder durch Bestrahlung 

mit UV-B entsteht oder als Supplement in der Tierernährung  

eingesetzt wird, und zum anderen mit der Kalziumabsorption 

im Gastrointestinaltrakt. Hierfür wurden immunohistochemi-

sche und molekularbiologische Methoden wie Western Blot 

und Realtime PCR etabliert und anschliessend verschiedene 

Forschungsprojekte durchgeführt und publiziert. 

Peripheral quantitative com-
puted tomography (pQCT) to 
measure bone mineral density 
and content in living animals 
over a longer period of time. 
A = diaphysis, B = metaphysis, 
white = mineralized bone.

Periphere quantitative Com‑
putertomographie (pQCT), um 
die Knochendichte und den 
Mineralstoffgehalt in leben‑
den Tieren während einer  
längeren Zeitspanne darzu‑ 
stellen. A = Diaphyse, B = Meta‑ 
physe, weiss = mineralisierter 
Knochen.

A B

Figure 1
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In Kollaboration mit der Musculoskeletal Research Unit 

(Prof. Dr. Brigitte von Rechenberg) wurde ausserdem der Me-

chanismus des Längenwachstums und die Regulierung der 

Wachstumsfugen nach „Periosteal Stripping“ in Fohlen und 

Lämmern untersucht. Parallele Studien befassten sich mit dem 

Mechanismus auf systemischer sowie zellulärer und molekula-

rer Ebene. Es konnte gezeigt werden, dass die Manipulation 

lokal zu vermehrtem Knochenaufbau führen kann. Auf sys-

temischer Ebene konnte eine veränderte Knochenumbaurate 

detektiert werden.

 

Künftige Studien

Die Messung von Knochenmarkern zur Bestimmung der 

Knochenaktivität ist immer noch eine Methode, welche ledig-

lich in der Forschung eingesetzt wird, auch wenn es Bestre-

bungen gibt, diese Marker ebenfalls in der Klinik einzusetzen, 

speziell bei Haustieren wie Hunden und Pferden.

Um die Verwendung von Knochen- und Knorpelmarkern 

auch bei Tierpatienten einsetzen zu können, ist es wichtig, 

die regulatorischen Mechanismen des Knochen- und Knorpel-

stoffwechsels sowohl auf systemischer als auch auf zellulärer 

Ebene zu untersuchen. Ausserdem sollten systemische Effekte 

und die Knochenentwicklung mittels Messung von Knochen-

dichte und Mineralstoffgehalt sowie des Verlaufs spezifischer 

Knochenmarker beschrieben werden.

Besondere Bedeutung sollte ausserdem verschiedenen 

Hormonen zugemessen werden, welchen eine wichtige Rol-

le im Mineralstoffwechsel und Knochenumbau spielen. Zu  

diesen Hormonen zählen zum Beispiel das Parathormon (PTH) 

aus der Nebenschilddrüse oder 1,25(OH)2-Vitamin D. Obwohl 

1,25(OH)2-Vitamin D unter physiologischen Umständen eine 

unbedeutende Rolle im Knochenstoffwechsel spielt, erhöht 

es die Absorption von Calcium und Phosphor, welche für die 

Mineralisierung des Knochens essentiell sind. Andere wichtige 

Hormone sind das Wachstumshormon (Growth hormone, GH) 

und Insulin-ähnliche Wachstumsfaktoren (Insulin-like growth 

factors, IGFs), welche die Epiphyse massgeblich beeinflussen 

und die vorherrschenden Faktoren bei einer normalen Skelett-

entwicklung sind.

bone and cartilage 
metabolism in different species
by Annette Liesegang (Prof. Dr. med. vet., Dipl. ECVCN)

Group members (in alphabetical order): Johanna Freitag  

(doctoral student), Dr. med. vet. Kerstin Gerstner (PostDoc),  

Dr. med. vet. Angela Gimmel (PostDoc)

Bone is a metabolic active tissue that undergoes constant, but 

regulated degradation and renewal. There is a strong relation-

ship between formation and resorption in bone, and also in 

cartilage. Bone and cartilage turnover can be monitored non-

invasively by measuring biochemical bone or cartilage markers. 

Another possibility is the use of diagnostic imaging technologies, 

e.g. peripheral quantitative computed tomography (pQCT) in 

larger or micro-computed tomography (µCT) in small mammals.

Biochemical markers of bone and cartilage turnover

In several animal species, bone as well as cartilage metabo-

lism can be monitored in vivo by measuring specific biochemi-

cal markers, e.g. enzymes and other protein products released 

by tissue-forming osteoblasts / chondroblasts or tissue-resorb-

ing osteoclasts / chondroclasts.

Biochemical markers of bone formation include bone iso-

enzyme of alkaline phosphatase, osteocalcin and pro-peptides 

derived from the terminal ends of type I procollagen represent-

ing the main organic component of bone tissue.

The oldest method of detecting bone resorption is the 

measurement of hydroxyproline (HYP) – one of the most abun-

dant amino acids in collagen – in urine, which is, however, not 

specific for bone, because it can be found in all collagen types 

and is also derived from the diet. More specific markers com-

prise collagen crosslinks, deoxypyridinoline (DPD) and pyridino-

line (PYD). That is also why DPD and PYD are used in human 

medicine for the diagnosis and evaluation of bone diseases as 

well as for the prediction of fracture risk and rates of bone loss. 

The most useful markers of bone resorption are degradation 

products of type I collagen, e.g. the carboxyterminal telopep-

tide of type I collagen (ICTP), which has been used in several 

animal species, or serum CrossLaps (CTX).

Biochemical markers for cartilage degradation (CTX-II, 

C2C, C1, 2C and COMP) and cartilage synthesis (CPII, CS846 

and YKL-40) have also been used in animal research. These 

Figure 2
Representative image of the 
physiological bone density of 
a goat using micro-computed 
tomography (µCT).

Darstellung der physiologi‑
schen Knochendichte einer 
Ziege mittels Mikrocomputer‑
tomographie (μCT).

Bone resorption marker ICTP (carboxyterminal telopeptide of type I collagen) in control pigs compared to experimental animals receiving phos-
phorus-deficient feed during 6 weeks. The time pattern shows a diet-induced bone resorption in the experimental group. * p = 0.01 (week 4), 
p = 0.02 (week 5), p = 0.001 (week 6) as compared to control using ANOVA.
 
Verlauf des Knochenresorptionsmarkers ICTP (carboxyterminal telopeptide of type I collagen) über einen Zeitraum von 6 Wochen in Kontroll‑
Schweinen (lila) im Vergleich zu experimentellen Tieren (blau), welche Futter ohne Phosphor erhielten. Der Zeitverlauf zeigt signifikante, er‑
nährungsbedingte Knochenresorption. * = 0.01 (Woche 4), p = 0.02 (Woche 5), p = 0.001 (Woche 6) im Vergleich zur Kontrolle (ANOVA).

Figure 3

* *Control group

Experimental group

*
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may represent a new possibility for the diagnosis of growth  

retardation or growth disorders (e.g. the extent of joint de-

struction), the prediction of disease progression as well as for 

the rapid assessment of the efficacy of a chosen therapy.

For both tissues, the ratio of bone (or cartilage) resorption 

and formation markers is used to objectively assess remodel-

ling of these tissues.

Use of biochemical markers in animals

So far, biochemical markers of bone and cartilage turnover 

have been used in several studies addressing different prob-

lems and diseases in various animal species including sheep, 

horses, pigs, cattle and dogs. In these studies, dynamic changes 

in bone cell function associated with skeletal maturation, ex-

ercise, ovariectomy, and osteomyelitis have been shown. Fur-

thermore, the effects of different hormones and drugs on the 

skeleton have been investigated.

However, until today, these markers are not used routinely 

for the prediction of diseases in animals. Future studies are 

needed to evaluate their potential clinical application. Especial-

ly, problems related to bone and cartilage physiology as well as 

the impact of nutrition are of immense importance.

Further possibilities to monitor bone and cartilage  

metabolism

Computed tomography (CT) is another possible monitoring 

tool for bone and cartilage.

Using peripheral quantitative computed tomography 

(pQCT, Fig. 1), several parameters like bone mineral density 

and content can be measured in various species like ruminants, 

dogs, reptiles, pigs and birds in different stages of their life, 

e.g. during reproduction. 

Using micro computed tomography (µCT, Fig. 2), images of 

even higher resolution can be obtained allowing for the moni-

toring of small mammals like mice as well. 

 

Own work of the Institute of Animal Nutrition

The Institute of Animal Nutrition has great experience in 

the field of bone and mineral research. We have extensively 

investigated the course of different bone and cartilage markers 

(Fig. 3) as well as bone mineral density and content in different 

species and in comparison to humans, in particular during ges-

tation and lactation. Furthermore, we have studied interactions 

between bone resorption and formation. In the field of basic 

research, we have focused on the importance of physiological 

and nutritional influences on bone and cartilage resorption and 

formation. 

This work is also very important, as there is great demand 

for using different species as possible models for human medi-

cine (ruminant, dog, reptile, pig, chicken). 

Recent work focused on the effect of vitamin D generated 

by UVB radiation or provided as nutritional supplements as 

well as on calcium absorption in the intestines. For this project, 

immunohistochemical and molecular biological methods like 

Western blot and real-time PCR were established and several 

studies were published.

Furthermore, in collaboration with the Musculoskeletal Re-

search Unit (Prof. Dr. Brigitte von Rechenberg) the mechanisms 

of longitudinal growth regulation within the growth plate af-

ter periosteal transection and elevation were studied in foals 

and lambs (Fig. 4). Parallel studies investigated the mechanism 

on the systemic as well as on the cellular and molecular level. 

It could be demonstrated that, on the local level, manipula-

tion by hemicircumferential transection of the periosteum and  

periosteal stripping led to increased bone formation at the op-

erated area. However, on the systemic level, only the rate of 

bone remodelling was affected.

Future studies

In animals, so far, the measurement of markers for bone 

cell activity remains a method exclusively used in scientific re-

search, although there is an increasing interest in its potential 

clinical applications worldwide, particularly in companion ani-

mals like dogs and horses.

In order to open future avenues to treat animal patients 

more effectively through therapeutic interventions based on 

modern approaches, it is important to study the regulatory 

mechanism of bone and cartilage turnover on the systemic as 

well as the cellular level. Furthermore, systemic effects as well 

as the developmental control of bone should be elucidated by 

monitoring bone mineral density and content as well as cours-

es of selected bone markers.

In addition, special emphasis should be placed on investi-

gating various hormones that play an important role in mineral 

metabolism and bone remodelling. Such hormones include 

parathyroid hormone (PTH) secreted from the parathyroid gland 

and 1,25(OH)2-Vitamin D. Although 1,25(OH)2-Vitamin D is of 

minor importance for bone metabolism under physiological con-

ditions, it increases the absorption of calcium and phosphorus, 

which are essential for bone mineralisation. Other important 

hormones are growth hormone (GH) and the Insulin-like growth 

factors (IGFs) influencing the epiphyses and representing pre-

dominant factors for normal skeletal development.

Figure 4

(A) Longitudinal cross-section of bone. For the following analysis, the end of the bone (epiphysis) is divided into different zones (Z 1-6). (B) 
Immunohistochemical staining of cartilage and bone cells in zones 1 and 2. A local increase in India hedgehog (red, Ihh) could be detected 
influencing the growth of the operated bones. 
 
(A) Darstellung eines Knochens im Längsschnitt. Für die weitere Analyse wurde die Epiphyse in verschiedene Zonen (Z1‑6) unterteilt. (B) Im‑
munohistochemische Darstellung von Knorpel‑ und Knochenzellen in den Zonen 1 und 2. Lokal ist vor allem Indian hedgehog (rot, IHH) erhöht, 
welches das Längenwachstum der operierten Knochen beeinflusst.

 Ihh-Expression

A B
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1.  Bone and Stem Cell Research Group 

 Group leader: PD Dr. Peter J. Richards (PhD)

 Group members: Dr. André N. Tiaden (PhD),  

Dr. Ali Mirsaidi (PhD), Gladys Filliat (PhD student)

The main interest of the Bone and Stem Cell Research 

Group (BSRG) is related to musculoskeletal biology and disease 

(e.g. bone, cartilage, tendon, spine) with a main focus on bone 

research. The group is additionally specialized in multipotent 

stromal cell (MSC) research, and is currently involved in studies 

related to the regulatory mechanisms controlling osteogenic, 

chondrogenic and adipogenic lineage commitment. One of 

our main focuses has been on the functional role of the ser-

ine protease HtrA1 in regulating MSC lineage commitment. 

To date, we have confirmed HtrA1 as being centrally involved 

in modulating MSC osteogenesis and adipogenesis, and may 

therefore be of relevance when considering the underlying 

processes governing adipose and bone tissue disease. 

In the reporting period, the following research projects were 

performed by the BSRG on the CABMM Research Platform:

Prostaglandin E
2 inhibits matrix mineralization by human 

bone marrow stromal cell-derived osteoblasts via Epac-

dependent cAMP signaling. 

Dr. André N. Tiaden (PhD), Dr. Ali Mirsaidi (PhD)

The osteoinductive properties of prostaglandin E
2
 (PGE

2
) 

and its signalling pathways have led to suggestions that it may 

serve as a potential therapeutic strategy for bone loss. How-

ever, the prominence of PGE
2
 as an inducer of bone formation 

is attributed primarily to findings from studies using rodent 

models. In the current study, we investigated the effects of 

PGE
2
 on human bone marrow stromal cell (hBMSC) lineage 

commitment and determined its mode of action. We demon-

strated that PGE
2
 treatment of hBMSCs significantly altered the 

expression profile of several genes associated with osteoblast 

differentiation (RUNX2 and ALP) and maturation (BGLAP and 

MGP). This was attributed 

to the activation of specific 

PGE
2
 receptors, and was 

associated with increases 

in cAMP production and 

sustained AKT (protein ki-

nase B) phosphorylation. 

Pharmacological inhibition 

of exchange protein di-

rectly activated by cAMP 

(Epac), but not protein ki-

nase A (PKA), recovered 

the mineralization func-

tions of hBMSC-derived os-

teoblasts treated with PGE
2
 

and restored AKT phos-

phorylation, along with the expression levels of RUNX2, ALP, 

BGLAP and MGP. Our findings therefore provide insights into 

how PGE
2
 influences hBMSC-mediated matrix mineralization, 

and should be taken into account when evaluating the role of 

PGE
2
 in human bone metabolism.

Role of HTRA1 in bone formation and regeneration:  

In vitro and in vivo evaluation.

Gladys Filliat (PhD student), Dr. Ali Mirsaidi (PhD), Dr. André N. 

Tiaden (PhD); 

CABMM collaborators: Prof. Dr. Franz E. Weber (PhD) (Dr. Gisela 

A. Kuhn)

The role of mammalian high temperature requirement protease 

A1 (HTRA1) in somatic stem cell differentiation and mineralized 

matrix formation remains controversial, having been demonstrat-

ed to impart either anti- or pro-osteogenic effects, depending on 

the in vitro cell model used. The aim of this study was therefore 

to further evaluate the role of HTRA1 in regulating the differentia-

tion potential and lineage commitment of murine mesenchymal 

stem cells in vitro, and to assess its influence on bone structure 

and regeneration in vivo. Our results demonstrated that short hair-

pin RNA-mediated ablation of Htra1 in the murine mesenchymal 

cell line C3H10T1/2 increased the expression of several osteogenic 

gene markers, and significantly enhanced matrix mineralization in 

response to BMP-2 stimulation. These effects were concomitant 

with decreases in the expression of chondrogenic gene markers, 

and increases in adipogenic gene expression and lipid accrual. De-

spite the profound effects of loss-of-function of HTRA1 on this 

in vitro osteochondral model, these were not reproduced in vivo, 

where bone microarchitecture and regeneration in osteotomy sites 

of 16-week-old Htra1-knockout mouse femurs remained unal-

tered as compared to wild-type controls. Furthermore, HTRA1 and 

HTRA3 were detected at comparable locations in the osteotomy 

sites of WT mice, and in some cases, were even expressed by the 
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same cell populations, thereby suggesting possible overlapping 

functions. By comparison, analysis of femurs from 52-week-old 

mice revealed that bone structure was better preserved in Htra1-

knockout mice than age-matched wild-type controls. These find-

ings therefore provide additional insights into the role played by 

HTRA1 in regulating mesenchymal stem cell differentiation, and 

offer opportunities for improving our understanding of how this 

multifunctional protease may act to influence bone quality.

Figure 1: PGE
2
 inhibits hBMSC-mediated matrix mineralization. (A) 

Alizarin Red S staining was used to assess the influence of continu-
ous PGE

2
 treatment on matrix mineralization in hBMSC cultures at 

14 and 16 days post-osteogenic induction. *p < 0.01, **p < 0.001 
as compared to untreated hBMSCs using ANOVA. (B) hBMSCs were 
continuously cultured in the absence (control) or presence (PGE

2
) of 

PGE2 (10 nM) with or without Epac inhibitor ESI-09 (10 µM) or PKA 
inhibitor PKI (10 µM), and matrix mineralization quantified at day 
14 by Alizarin Red S staining. *p < 0.001 as compared to control us-
ing ANOVA. The data represent triplicate determinations and were 
replicated at least two times. All values are presented as mean ± S.D.
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Figure 2: Bone repair in mice is un-
affected by HTRA1 deficiency. (A) 
Safranin O/ Fast Green staining 
was used to visualize cartilaginous 
callus formation in paraffin wax 
sections of wild-type (WT) and 
Htra1-knockout (Htra1-KO) mice 
femurs at 10, 14 and 21 days fol-
lowing osteotomy. (B) The ratio of 
Safranin O positive area to callus 
area was determined using NIH 
ImageJ software, where at least 
three serial tissue sections of the 
central callus region between the 
inner screws from 7 to 10 mice 
per group were analysed. All re-
sults are expressed as mean ± S.D.

Figure 3: Immunostaining of HTRA1 and HTRA3 in callus tissue. Rep-
resentative micrographs of anti-HTRA1 (A, B) or anti-HTRA3 (C, D) 
stained paraffin wax sections of femurs from WT (A, C) and Htra1-KO 
(B, D) mice 14 days after osteotomy. HTRA1 and HTRA3 staining was 
detected using horseradish peroxidase-diaminobenzidine (brown) and 
sections counterstained with Harris modified hematoxylin (blue). Main 
scale bar = 100 µm; inset scale bar = 20 µm.
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2.  Cancer Epigenome Group

 Group leader: Prof. Dr. med. vet. Dr. phil. II Michael O.  

Hottiger

 Group members: Dr. Lorenza P. Ferretti (PhD), Alessandra 

Cereghetti (PhD student)

Genome instability is a cancer hallmark that leads to a wide 

spectrum of genetic changes, including mutations in epigenetic 

modifiers. Disruption of the “epigenome” as a result of altera-

tions in epigenetic regulators such as the ‘writers’, ‘readers’, 

or ‘editors’ of DNA methylation and/or chromatin states, is a 

fundamental mechanism in oncogenesis. In fact, changes in the 

epigenome can profoundly influence many hallmarks of cancer 

as well as clinical responses to anticancer therapies. Moreover, 

epigenetic mechanisms modulate a variety of transcriptional 

pathways resulting in a dynamic heterogeneous tumour cell 

population. Despite much has been learned about the relation-

ship between the epigenome and cancer, many cancer drugs in 

use have not been linked to specific biomarkers that could guide 

therapies to maximize patient benefit. The observation that epi-

genetic inhibitors lead to dramatic effects in malignant cells, 

although their normal counterparts remain largely unaltered, 

underlines their potential as anti-cancer therapeutics. More- 

over, recent studies revealed that some epigenetic inhibitors al-

ter only a few hundred genes depending on cell type indicating 

that these compounds can disrupt a selective set of genes. Eluci-

dating the networks of epigenetic regulators in different cancer 

types will provide a further mechanistic understanding of the 

interplay between genetic and epigenetic alterations and will 

allow for the development of novel epigenome-targeted thera-

peutic strategies.

Although preclinical tests are often very convincing, novel 

lead compounds are rarely approved for clinical use. This poor 

translation of seemingly promising preclinical findings to clini-

cal success is mostly due to the dependence on conventional 

proliferating cell lines and animal tumour models in preclinical 

studies. In contrast, using primary cells from patients will better 

represent the genetic and clinical diversity of human tumours. 

Moreover, the majority of cancer drug screens and studies are 

currently performed in two-dimensional (2D) monolayer cul-

tures, even though it is commonly accepted that traditional 2D 

cultures lack tumour-specific characteristics, including diffusion-

limited distribution of oxygen, nutrients, metabolites, signalling 

molecules as well as anti-cancer drug penetration. Therefore, 

the successful translation rate may be increased upon replace-

ment of monolayers by three-dimensional (3D) cultures, which 

better represent in vivo tumours due to chemical gradients and 

3D cell-cell interactions.

The goal of this project is to investigate epigenetic regula-

tors in cancer cells by performing a high-throughput (HTP) drug 

screen on cancer cell cultures with a collection of epigenetic in-

hibitors alone or synergized with first-line anticancer drugs (Fig. 

1). In order to preserve diversity and cell heterogeneity of the 

tumour, we will use patient-derived cell lines grown as 3D cul-

tures. The obtained pharmacological profiles will then be linked 

to detailed epigenetic characterization to describe the molecular 

mechanisms of drug response as well as to allow for the iden-

tification of epigenetic and gene-expression-based predictors of 

drug sensitivity. 

Although growing and screening primary cells as 3D cultures 

may be challenging, we believe that this approach is the key 

to increase the quality of HTP-screening findings and preclinical 

research. Indeed, besides strengthening the overall therapeu-

tic potential of epigenetic drugs and the understanding of the 

cancer epigenome, our innovative strategy involving 3D patient-

derived cell cultures will improve the translation to the clinic and 

the success of epigenetic drugs. Furthermore, the generation 

of such multidimensional drug response signatures in the pre-

clinical setting and their incorporation into clinical trial design 

may contribute to better patient stratification and lead to the 

development of more personalized and thus even more effective 

anticancer therapies.

Identifying novel epigenome-targeted anticancer agents 

by high-throughput drug screening in patient-derived 3D 

cultures

Prof. Dr. Mitchell Levesque, co-leader of this project, oper-

ates a large tumour biobank of diverse early passage cancer cul-

tures established from a wide variety of biopsy samples from pa-

tients (University Hospital, URPP biobank). Currently, more than 

200 primary cell lines from 10 cancer types including prostate 

cancer, acute myeloid leukaemia and melanoma are stored in 

the biobank and are linked to clinical patient data, such as thera-
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Figure 1: Cancer pro-
gression from primary 
tumours, to metasta-
sis and then therapy 
resistance is driven 
by a combination of 
genetic events and 
transcriptional repro-
gramming also called 
phenotype switching. 
The aim of this project 
is the identification of 
epigenetic states that 
drive targeted therapy 
resistance in mela-
noma.

peutic response and patient outcome. Melanoma cultures are 

the most well characterized core lines of the biobank, for which 

whole-exome and RNA sequencing, proteomics and drug profil-

ing data are already available. Moreover, metastatic melanoma 

is the most aggressive skin cancer with an increasing incidence 

worldwide over the past decade and with Switzerland having 

the highest incidence in Europe and ranking third globally. Thus, 

we propose a feasibility study by performing a pilot screen of 

metastatic melanoma cultures to investigate their sensitivity to 

epigenetic drugs. 

To date, we established a method to reproducibly gener-

ate 3D spheroids from primary melanoma cultures in a high 

throughput manner, which is suitable for drug screening (Fig. 

2). Currently, we are screening epigenetic inhibitors alone or in 

combination with other drugs such as BRAF and MEK inhibitors, 

which represent the most relevant first-line therapies in mela-

noma. Indeed, targeting the mitogen-activated protein kinase 

(MAPK) pathway in melanoma has been quite successful, mostly 

due to the high mutation frequency of 50% and 20% found 

in BRAF and NRAS genes, respectively. Nonetheless, the major-

ity of patients in treatment experience a tumour relapse within 

6-8 months. We are currently investigating whether epigenetic 

can affect cancer therapy by modulating tumour survival and 

targeted therapy resistance, tumour immune escape, as well as 

tumour invasiveness (Fig. 1).

Afterwards, the epigenome of the most sensitive cell line 

will be elucidated in order to identify the molecular mechanisms. 

Lastly, the analysed epigenetic inhibitors will be tested in differ-

ent primary cancer cultures as well as mouse cancer models.

Figure 2: Melanoma cells grown as spheroid imaged in bright field 
(left panel) or stained with a calcein AM (green) and ethidium ho-
modimer (red) as marker of live and dead cells respectively.  
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(CompoundX) (Fig. 1A). We now have strong indications that 

treating either yeast or human cells with an HMGB1 antago-

nist is sufficient to decrease histone levels in a dose dependent 

manner (Fig. 1 A/B).

Histone loss that is brought about by the deletion of the 

genes encoding the budding yeast HMGB1 homologues, or by 

transcriptional repression of histone genes, is sufficient to in-

crease the rate of gene targeting, presumably by making chro-

matin more accessible (Fig. 1C). Complementing this work, 

recent in vitro biochemical studies showed that nucleosomes 

constrain the activity of CRISPR-Cas9. These data strongly indi-

cate that chromatin accessibility is a rate-limiting step for the 

gene editing technologies. 

We have now shown that high-mobility group protein 

knockdown in human cells is sufficient to decrease the levels 

of endogenous histone H3 (Fig. 2 A/B). In addition, we show 

that it is possible to reduce the level of core histone H3 by  

siRNA knockdown (Fig. 2B). With confirmation that high- 

mobility group protein knockdown does indeed reduce histone 

levels, we are now screening novel predicated antagonists of 

more high-mobility group proteins.

This project aims to develop and test analogues of high-

mobility group protein antagonists to induce histone loss and 

increase chromatin accessibility. The ultimate goal is to develop 

a small molecule or chemical compound that will enable the 

use of gene editing for biotech or medical applications.
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3. Genome Accessibility and Modification Group

 Group leader: SNF Prof. Dr. Matthias Altmeyer (PhD)

 Group members: Dr. Andrew Seeber (PhD), Dr. Michael H. 

Hauer (PhD)

Gene therapy holds the possibility to revolutionize the way 

otherwise incurable genetic diseases are treated. In principle, 

it allows for the DNA within a cell to be changed. With the 

dawn of new gene editing technologies such as CRISPR-Cas9 

(clustered, regularly interspaced, short palindromic repeats 

(CRISPR)-associated protein 9), repairing mutations within 

human cells has become reality. Our ability to program this 

bacterial defense mechanism with human target sequences, 

has unlocked unprecedented possibilities for gene therapy and 

personalized medicine. The focus of the Genome Accessibility 

and Modification Group (GAMG) is to increase the efficiency of 

gene editing using CRISPR-Cas9. 

While deleting a gene to impair its function within a cell is 

fairly easy now, the reversion of a detrimental mutation back to 

its normal state is much more difficult. This requires exchange 

of one sequence by another, which is only entirely precise 

when mediated by a process called homologous recombina-

tion or homology directed repair (HDR). While CRISPR-Cas9 

has made gene editing by homologous recombination easier, 

its efficiency remains poor. This is a major limitation that must 

be overcome if genome editing technologies are to be used 

in medical treatments or commercial applications in biotech-

nology. Most research that focuses on improving CRISPR-Cas9 

has tried to modify the components of the bacterial Cas9 sys-

tem. Our approach, however, addresses this problem from a 

completely different perspective. We have shown that one can 

greatly increase repair by homologous recombination by mak-

ing the cell’s genome more accessible to the editing machinery. 

Simply put, if reverting a mutation by gene editing is like break-

ing into a bank vault with a drill, then one way to speed up the 

process is to get a better drill. Instead, our method changes the 

composition of the vault from iron to wood. The underlying 

evidence for this project stems from our research in budding 

yeast, where we showed that making DNA more accessible 

enhances the rate of genome integrations. If true in mamma-

lian cells, this research could become a fundamental aspect of 

genome editing, applicable not only to CRISPR-Cas9 but also 

to any gene editing technologies yet to come.

We are supported by BRIDGE and the Gebert Rüf Stiftung 

in Switzerland. BRIDGE is a joint program run by the Swiss Na-

tional Science Foundation and Innosuisse – the Swiss Innova-

tion Agency. BRIDGE’s Proof of Concept program is aimed at 

young scientists with an idea to develop their research results 

into a marketable product. The Gebert Rüf Stiftung supports 

early-stage proof of concept studies within their Pilot Project 

program which is thought to bridge the pre-competitive fund-

ing gap until incorporation into a start-up.

Developing methods to increase chromatin accessibility in 

mammalian cells

Next to histones, high mobility group proteins are the sec-

ond most abundant proteins found on chromatin. They have a 

variety of different functions ranging from the establishment of 

proper chromatin architecture to the control of transcription-

ally active and inactive chromatin regions. This project focuses    

on a member of the HMGB family called HMGB1. HMGB1 has 

well studied roles in enhancing transcription. Furthermore, it 

can act as a cytokine that mediates the response to infection, 

injury and inflammation. It has two homologues in budding 

yeast called Nhp6 A and B (non-histone protein 6a and 6b). 

Deletion of HMGB1 or its homologues in yeast triggers a loss 

of histones from DNA resulting in reduced nucleosome (his-

tone) occupancy and increased chromatin accessibility. A num-

ber of molecules exist that bind to and block HMGB1 function 

Figure 1: CompoundX induces histone loss in yeast and human 
cells. Western blot of whole protein content extracted from S. cere- 
visiae cells (A) or HEK293T cells (B), treated with increasing con-
centrations of CompoundX dissolved in DMSO or DMSO alone. (C) 
Reduced nucleosome occupancy enhances recombination. Ectopic 
recombination assay with two different integrative URA3 cassettes. 
The diagram on the left shows that recombination takes place in 
the context of chromatin. The bar graph shows the mean integra-
tion frequency in selected mutants, relative to the wild type, from 
three independent cultures for each. 

Figure 2: Reduction of histone 
protein levels through knockdown 
of different high-mobility group 
protein knockdowns or histone 
transcriptional regulator knock-
downs. siRNA names have been 
coded. Western blot of whole pro-
tein content extracted from HeLa 
cells after (A) knockdown of high-
mobility group proteins. (B) knock-
down high-mobility group proteins, 
histone transcriptional regulators, 
histone variants and core histones.
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4.  Musculoskeletal Research Unit

 Group leader: Prof. Dr. med. vet. Brigitte von Rechenberg, 

Dipl. ECVS

 Group members: Dr. Salim E. Darwiche (PhD), Dr. Andrea S. 

Laimbacher (PhD), Dr. med. vet. Serah N. Saitowitz

The MSRU is specialized in the design, implementation and 

evaluation of in vivo preclinical investigations, particularly in large 

animal models. The areas of investigation are centered on the 

musculoskeletal system, but also extend to cardiovascular and 

wound healing applications. It has also established expertise in 

histology processing and analysis including non-decalcified plas-

tic embedded ground and thin sections, cryosections, paraffin 

embedded sections as well as immunohistochemistry. A special 

feature of the MSRU is its successful implementation of Good 

Laboratory Practice (GLP). The MSRU facility received its GLP ac-

creditation by Swissmedic in 2014 and the renewal of its accredi-

tation in 2017. Thus, together with Good Manufacturing Prac-

tice (GMP) established at Wyss Zurich and human clinical trials 

performed under Good Clinical Practice (GCP) at the University 

Hospital and the close collaboration of the involved institutions, 

the University of Zurich is now able to offer the complete quality 

chain for research and development of new therapeutics.

Cartilage remodeling and chondrocyte migration

Prof. Dr. med. vet. Brigitte von Rechenberg, Dipl ECVS, Dr. An-

drea S. Laimbacher (PhD), Dr. Salim E. Darwiche (PhD), Dr. med. 

vet. Serah N. Saitowitz

Cartilage is a flexible connective tissue found in many areas in 

the body like joints, the ribcage, the ear, the nose, intervertebral 

discs and other parts. Due to its avascular nature, repair and re-

generation of adult articular cartilage is greatly impaired. Indeed, 

connective tissue cells and scar formation often overtakes the 

repair process and produces a biomechanically and biologically 

inferior tissue, which inevitably leads to a degenerative state.

The project aim was to investigate the mechanism of articu-

lar cartilage remodeling. To that end, the subchondral bone and 

cartilage unit is a fundamental aspect to consider, particularly 

the inflammatory processes within osteochondral tissue. Our 

histological analyses suggest that migration of chondrocytes or 

their precursor cells may occur even in adult tissues and may 

play a role in cartilage remodeling. 

The main hypothesis postulates that progenitor cells, which 

may become chondrocytes, migrate from the subchondral bone 

into the cartilage. This mechanism would constitute the basis of 

cartilage regeneration both in homeostasis and in pathological 

states and may be different from repair mechanisms. In order to 

investigate that theory, the cartilage and bone have to be looked 

at as one unit. Indeed, cells from the mesenchymal stem cell pool 

would respond to inflammatory factors and tissue damage indi-

cators and migrate through the subchondral bone plate into the 

cartilage tissue. This process, while hypothesized to occur as a 

cartilage building mechanism, is presumably slower than degen-

erative processes. That is why understanding cartilage regenera-

tion mechanisms and its ties to subchondral bone is crucial in 

order to tackle joint pathologies.

To date, we have successfully established an ex vivo explant 

culture model using sheep osteochondral tissue (theses: Dr. med. 

out explant tissue layers, in order to reliably prove that cells mi-

grate between bone and cartilage and finally demonstrate that 

cartilage and bone act as one unit and remodeling in this tissue 

is possible.

Future experiments shall identify the nature of the moving 

cells and that the cells move through the extracellular matrix and 

which factors cause and/or accelerate this process. Furthermore, 

the established explant imaging setup may be further improved 

in order to produce more reliable and reproducible samples, by 

creating a standardized cutting method to produce explants of 

the same size and by investigating alternative methods of sam-

ple embedding for imaging in order to allow longer imaging 

windows, perhaps requiring the addition of bio-reactor compo-

nents to maintain explant viability and nutrient supply. Finally, 

comparing osteochondral explants from various states of tissue 

degeneration may shed more light into the cartilage remodeling 

mechanism and its role in homeostasis and pathology.

Biological Disc Replacement

Prof. Dr. med. vet. Brigitte von Rechenberg, Dipl. ECVS, Dr. Salim 

E. Darwiche (PhD), Dr. Andrea S. Laimbacher (PhD)

CABMM collaborator: Prof. Dr. med. Thomas Steffen, PhD

Intervertebral disc (IVD) degeneration is a leading cause of 

disability in the industrialized world; approximately 50% of the 

population over 50 years old are experiencing prolonged back 

pain. On the one hand, current medical treatment of disc degen-

eration is purely palliative, focusing on relieving pain, but not re-

storing function. On the other hand, the primary surgical options 

Figure 1: Osteochondral explant slice from sheep femoral condyle, 
visualized using confocal laser scanning microscopy. A viability label- 
ing method is used, showing live cells in green and dead cells in red. 
Transmission light was used to visualize the defect and orient the 
image with respect to tissue structures. The explant was harvested 
ex vivo from a sheep femoral condyle, which had a full-thickness 
cartilage defect or cut. Scale bar indicates 100 µm.

Figure 2: Histo-
logic analysis of os-
teochondral explants 
from sheep femoral 
condyle, harvested 
from an area with a 
full-thickness defect 
of cartilage. Left pic-
ture shows Toluidine 
blue staining, the 
right picture Safranin 
O staining. Scale bars 
indicate 500 µm.
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vet. Sophie Schoeberl and Dr. med. vet. Serah Saitowitz). With 

this model, we were able to study the viability and behavior of 

cells within explants in culture conditions, but as close as possible 

to their natural microenvironment, as the osteochondral inter-

face was maintained. In order to best visualize cells in vitro within 

the explant tissues, we used different labeling techniques includ-

ing viral vectors, cell membrane labeling dyes and live cell dyes. 

Furthermore, we developed a tracking mechanism to detect cell 

movement within the tissue by using live cell imaging. The mi-

gration of the individual cells was shown in vitro over a defined 

time period (time-lapse recording over 72 hours) using a specific 

live protein label which targets the actin skeleton of the cells. We 

managed to stain cells in both bone tissue and cartilage while 

preserving their microenvironment in vitro. We proved that the 

cells are viable in the calcified layer of the cartilage.

The osteochondral explant live imaging model was also used 

in addition to standard histology from samples harvested from 

an in vivo experiment, in order to examine if the cartilage may 

be able to heal after a full-thickness or partial-thickness cut into 

the cartilage. This type of defect often occurs after a ligament 

rupture, for example. Osteochondral plugs were harvested three 

months after surgery from the femoral condyles of sheep and 

further dissected to produce thin sections compatible with con-

focal laser microscopy (Fig. 1) or processed for histology (Fig. 2).

In summary, we created a powerful system allowing us to 

track cells in osteochondral explant tissue cultures maintaining 

bone and cartilage as one biological unit, an immense progress 

in cartilage research. The next steps are to validate and perform 

quantitative analysis of cell proliferation and migration through-

Cartilage

Defect

Subchondral
bone
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for such patients include partial discectomy and/or spinal fusion, 

which alter mechanical loading of adjacent IVDs, with pain and 

adjacent disc degeneration often following. 

Significant attention has been paid to developing spinal fu-

sion alternatives, including IVD replacement implants to enable 

motion between vertebral bodies. Although promising, these 

implants are subject to the failure modes experienced by other 

synthetic polymer / metal implants including wear, fatigue and 

loosening via osteolysis.

An alternative approach to restoring the function of spinal 

motion segments involves developing biologically based implants 

using tissue-engineering approaches. IVD replacement technolo-

gies have been the subject of many years of research, with no 

solution as of yet. A tissue-engineered intervertebral disc (TE-IVD) 

implant would restore function and have the ability to continu-

ously remodel in a way similar to the native IVD, enabling long-

term function.

The project is part of a larger research context to develop 

and establish the preclinical proof-of-concept for the biological 

long-term replacement of IVD. Up-scaling tissue engineered IVD 

to the size of human IVDs presents many challenges. To that end, 

our work has focused on creating tissue engineered IVDs at a size 

compatible with a sheep cervical disc, which is similar to the hu-

man scale. Because the ovine cervical spine will imply large axial 

loads to be, the TE-IVD implant must, in addition to the circum-

ferentially aligned collagen fibers, feature further reinforcements, 

like an embedded unwoven polyester fiber scaffold. The overall 

goal of this study was to develop a fiber-reinforced, cell-seeded, 

TE-IVD implant that in its morphology mimics characteristics of 

a native IVD structure. For this purpose, healthy disc cells were 

harvested from IVDs of the cervical spine of sheep cadaver tissue. 

These cells were cultured and stored in a biobank. 

As a first step, we have successfully established the protocols 

for sheep disc cell harvesting, culturing and cryo-banking as well 

as the methods to analyze cell viability. The behavior of the cells 

inside the constructs is of special interest, specifically, how and 

where the cells attach to the synthetic scaffold. One method we 

use to visualize the disc cells inside the future TE-IVD implants is 

immune fluorescence, where an anti-actin antibody is engaged to 

label the cytoskeleton of the cells, which is then visualized by con-

focal laser scanning microscopy (Fig. 3). Currently we are testing 

varying conditions for differentiation media, culturing time, cell 

seeding and nature of the scaffolds in order to start producing 

engineered tissue components in vitro. The obtained results will 

be applied in the next step, by culturing the TE-IVD implants in 

a bioreactor. 

This project is in collaboration with external partners and we 

would like to acknowledge specifically Prof. Bahaa Seedhom (Xi-

ros, UK) for providing the scaffolds, Dr. Scott Finlay (University of 

Leeds, UK) for his advice regarding culture media and culturing 

conditions, Dr. Harry Gebhard (Kantonsspital Baselland) for his 

advice and support as well as his work with Dr. Karina Klein on 

cadaver labs designed to specify the size and architecture need-

ed for such IVDs. Finally, an acknowledgement to Dr. Gebhard, 

Dr. Klein and Prof. Dr. Steffen for their work together with Prof. 

Seedhom in designing a TE-IVD insertion device prototype, which 

will be used in the future to implant our tissue engineered disc.

5.  Ocular Cell Biology Group

 Group leader: Prof. Dr. med. Farhad Hafezi, PhD
 Group members: Dr. Sabine Kling (PhD), Dr. Emilio 

Torres (MD)

The Ocular Cell Biology group (OCBG) of Prof. Farhad Hafezi 

works on a number of clinical and experimental research pro-

jects. Their aim is to develop new and innovative therapeutic ap-

proaches for ocular diseases, mainly related to the cornea. Key 

research topics include diagnosis and treatment of keratoconus, 

corneal biomechanics, new technologies of corneal crosslinking 

in keratoconus, corneal crosslinking for treatment of infectious 

keratitis and improvement of current excimer and femtosecond 

laser technology.

In the reporting period, the following research projects were 

performed by the OCBG on the CABMM Research Platform:

Oxygen diffusion limits the biomechanical effectiveness of 

iontophoresis-assisted transepithelial corneal cross-linking

Corneal cross-linking (CXL) is a well-established treatment 

for keratoconus. The goal of this treatment 

is to stabilize the disease and thus prevent 

progressive visual loss. Traditionally, this 

technique involves the removal of the most 

superficial layer of the cornea, the corneal 

epithelium (EPI-off). In this study, the tech-

nique iontophoresis-assisted transepithe-

lial CXL (I-CXL) allowed the procedure to 

be performed without epithelial removal 

(EPI-on), which may present potential ad-

vantages such as reduction of pain and 

risk of infections. The aim of the study 

was to evaluate the impact of treatment 

time variation on the efficacy of I-CXL in 

ex vivo porcine corneas. Still less effective 

than EPI-off CXL, the results presented here 

showed that the biomechanical effect of  

I-CXL may increase significantly when using 

low irradiance/long irradiation setting (Fig. 

1E), thus supporting the concept that oxy-

gen diffusion represented a limiting factor.

Prevalence of keratoconus in paediatric 

patients in Riyadh, Saudi Arabia

The main objective of this study was 

to evaluate the prevalence of keratoconus 

(KC) in paediatric patients in Saudi Ara-

bia. Determining true prevalence of KC is 

critical for several reasons. Public health 

programs, campaigns for screening and  

predicting treatment costs are usually 

Figure 3: Visualization of primary sheep disc cell adhesion onto 
scaffolds using immune fluorescence. Constructs were cultured with 
differentiation medium (panel A, B) or basal medium (panel C, D). 
The cytoskeleton is stained with an anti-actin antibody (red) and cell 
nuclei with DAPI (blue). Scaffold fibers are detected with transmis-
sion light (left column). Pictures were taken using a confocal laser 
scanning microscope. Scale bars indicate 10 µm.

A B

C D

Figure 1: Median of Elastic modulus as 
a function of strain in all groups (biome-
chanical assessment). Left images com-
pare standard epithelium-off CXL proto-
cols (S-CXL) with their control: figure A 
and C. Right images compare the experi-
mental iontophoresis-assisted groups (I-
CXL) with their control: figures B, D and 
E. In all images, yellow lines represent the 
controls.
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based on the prevalence of a disease in a given population. 

Moreover, early diagnosis brings the possibility of providing 

optimal treatment by reducing progression to more advanced 

stages of vision loss. KC prevalence estimates show major 

geographical variations. It is still unclear to what extent these 

variations are due to differences in genetic, environmental 

or geographic factors. In contrast to other studies, our study  

Figure 2: Rep-
resentative im-
age (rotational 
Scheimpflug cor-
neal tomography 
system) from nor-
mal eye (A) and 
from eye consid-
ered severe kera-
toconus (B).

determined the diagnosis of KC based solely on masked ex-

aminers analysing corneal imaging from modern screening 

technology. With a prevalence of 4.79%, our results showed 

a drastic difference (95-fold increase) in the prevalence of KC 

when compared with earlier studies, which represents the  

highest rate reported to date.

Biomechanical Differences Between Femtosecond  

Lenticule Extraction (FLEx) and Small Incision Lenticule 

Extraction (SmILE) Tested by 2D Extensometry in Ex Vivo 

Porcine Eyes / Biomechanical Weakening of Different Re-

treatment Options After Small Incision Lenticule Extrac-

tion (SMILE) 

These two studies were performed in collaboration with the 

Philipps University in Marburg, Germany, who performed the 

refractive laser surgery. The subsequent biomechanical charac-

terization was performed at the CABMM Research Platform. 

The purpose of the first study was to evaluate the biomechani-

cal stability of the cornea after laser refractive surgery, and the 

purpose of the second study was to compare different retreat-

ment options. For femtosecond lenticule extraction (FLEx), an 

open corneal flap on the anterior surface is required, while for 

small incision lenticule extraction (SmILE), only a corneal pocket 

(cap) is needed. Hence, SmILE is expected to better maintain 

corneal biomechanical stability after surgery than FLEx. 

For the experimental proof, forty-five porcine eyes were 

equally divided into three groups: Groups 1 and 2 were respec-

tively treated with FLEx and SmILE procedure, Group 3 served 

as control. A refractive correction of 14 dioptres (D) was per-

formed in all eyes, using either a 160-µm flap (FLEx) or a 160-µm 

cap (SmILE). Two-dimensional elastic and viscoelastic biome-

chanical characterization was performed with a commercial 

stress-strain extensometer (Zwicki line). Two testing cycles con-

sisting of a preconditioning stress–strain curve from 1.27 to 

12.5 N, followed by a stress–relaxation test at 12.5 N for 120 

seconds were conducted. The elasticity modulus and Prony 

constants were calculated. We could show that FLEx (370 kPa) 

could resist a significantly lower stress than SmILE (392 kPa, p = 

0.046) and the control group (402 kPa, p = 0.013). Also, FLEx 

(46.1 MPa) had a significantly lower elasticity modulus than the 

control group (50.2 MPa, P = 0.008). The elasticity modulus of 

SmILE (48.6 MPa) had values situated between untreated cor-

neas and FLEx-treated corneas. When compared to untreated 

controls (i.e. to the pre-op condition), the stress resistance de-

creased by 8.0 % with FLEx and 2.5 % with SmILE. We could 

conclude that compared to flap-based procedures like FLEx, the 

cap-based technique SmILE can be considered superior in terms 

of biomechanical stability, when measured experimentally in ex 

vivo porcine corneas. 

When the desired refractive outcome after laser refractive 

surgery is not reached in the first intervention, re-treatment (en-

hancement) is necessary. While using the same technique as in 

the first surgery seems tempting, it is particularly with SmILE a 

surgical challenge to make small corrections. Given this practical 

limitation, it is important to quantify the biomechanical advan-

tage and based on this re-evaluate which retreatment option 

is recommended. For the experimental measurements, a total 

of 96 freshly enucleated porcine corneas were used. The ini-

tial refractive correction was defined to be -11.00 dioptres (D) 

and the required enhancement to be -3.00 D. Three different 

re-treatment options were analysed: Re-SMILE, photorefractive 

Figure 3: The stiffening after 
corneal cross-linking is signifi-
cantly higher than the weakening 
induced by any laser refractive 
surgery evaluated here.



5756

RESEARCH REPORTS
overview cabmm research platform

keratectomy (PRK) on top of the SMILE cap, and cap-

to-flap conversion combined with excimer ablation 

on the stromal bed (LASIK). The control condition did 

not receive any treatment. In addition to the induced 

biomechanical weakening, the potential of subse-

quent corneal crosslinking to re-establish the initial 

biomechanical stability was evaluated. Biomechanical 

characterization was performed as in the first part. We 

found that Re-SmILE and PRK enhancement did not 

significantly reduce the overall elastic modulus of the 

cornea compared to controls (24.7 and 22.7 versus 

23.8 MPa, p ≥ 0.176), whereas LASIK enhancement 

did (22.2 MPa, p = 0.048). Subsequent CXL treat-

ment significantly increased the elasticity modulus  

(P ≤ .001). In absolute numbers, refractive surgery de-

creased the overall elastic modulus by 7 %, whereas 

CXL increased it by 20%. We conclude that for en-

hancement, the corneal biomechanical integrity is least 

affected with Re-SmILE and PRK enhancement. When 

compared to the stiffening effect after CXL, corneal 

weakening through laser refractive surgery is small. 

Biomechanical stiffening: Slow low-irradiance corneal 

crosslinking versus the standard Dresden protocol 

Up to date, standard corneal cross-linking (CXL) is restricted 

to corneal thicknesses of more than 400µm due to the risk of 

endothelial cell damage. Recent research suggests that the cur-

rently used CXL protocol is limited by oxygen diffusion, and 

hence the applied UV energy might be reduced at no cost of 

the induced stiffening effect. The purpose of this study there-

fore was to assess whether full biomechanical stiffening can be 

achieved with corneal crosslinking (CXL) when applying only 

half of the original UV fluence, while maintaining the standard 

irradiation time. For the experiments, thirty-four freshly enucle-

ated porcine corneas were de-epithelialized and soaked with 

hypoosmolar riboflavin 0.1% solution for 30 minutes. Slow 

low-irradiance CXL treatment with 30 minutes at 1.5 mW/cm2, 

fluence 2.7 J/cm2 was compared to standard CXL treatment 

with 30 minutes at 3 mW/cm2, fluence 5.4 J/cm2. Control 

corneas were soaked with riboflavin only, but not exposed to 

UV light. To quantify the induced mechanical stiffening, two-

dimensional elastic and viscoelastic biomechanical testing was 

performed with a commercial stress–strain extensometer. Cor-

neas crosslinked with both, low and standard UV irradiances, 

had a significantly higher mean elastic modulus (65.9 and 

67.1 MPa, respectively) than controls (52.4 MPa) (p < 0.001). 

Similarly, after 120 seconds of stress–relaxation, the remaining 

stress was significantly higher (p = 0.013) after CXL with low 

and standard UV irradiances (159 and 158 kPa, respectively) 

compared with controls (135 kPa). No difference (p = 0.64) was 

observed between CXL conditions treated with low and stan- 

dard irradiances. We conclude that as expected, the UV fluence 

for CXL may be reduced while maintaining the biomechanical 

efficacy by using a lower UV irradiance and the same irradiation 

duration. This protocol modification is a promising option for 

the treatment of extremely thin corneas. 

Figure 4: Stress-strain curves of the three tested conditions. Higher slopes indi-
cate a stiffer tissue. Cross-linked corneas were significantly stiffer than riboflavin 
controls, however no difference between CXL conditions was found.

6.  Radiation Oncology Group

 Group leader: Prof. Dr. med. vet. Carla Rohrer Bley
 Group members: Dr. Katarzyna Nytko-Karouzakis 

(PhD), Pauline Thumser-Henner (PhD student)

Radiotherapy remains one of the major treatment options 

in human and veterinary cancer treatment. However, due to in-

trinsic resistance, many solid tumours are radiation-resistant. Hy-

perthermia (41°C to 43°C) combined with radiotherapy (HT-RT), 

the so-called thermoradiotherapy, is used clinically in particular 

cases of human and canine cancer. Hyperthermia is provoking 

changes at different levels: in the tumour microenvironment by 

increasing perfusion and oxygenation and by inducing an im-

mune response, and at the cellular level by cell death induc-

tion and inhibition of DNA repair mechanisms. These changes 

increase the efficacy of radiation treatment towards a better 

tumour response. Indeed, Datta et al. previously reviewed in a 

meta-analysis 32 head and neck cancer trials investigating the 

outcomes of HT-RT compared to radiotherapy alone. All trials 

analyzed were shown to be in favor of the combined treatment 

rather than radiotherapy alone, with overall higher chances of 

complete response. However, to date, the molecular mechanism 

of the cellular sensitization has not been fully elucidated.  

Sensitivity of human and  

canine cell lines to hyperther-

mia-radiation treatment

We have investigated the 

effect of thermoradiotherapy 

treatment on multiple human 

and canine cancer cell lines us-

ing a clonogenic assay. While 

human A549 lung adenocarci-

noma cells and canine Abrams 

osteosarcoma cells were radio-

sensitized by pre-treatment 

with hyperthermia, surprisingly, 

all other human and canine cell 

lines did not show significant 

radio-sensitization (U2OS, D17, 

K9TCC, K9STS, UCDK9MM2, 

Figure 1: Different conditions of hyperthermia pre-treatment affect radiation-sensitivity of A549 cells. Ef-
fect of the time gap between hyperthermia and radiation treatment on clonogenic cell survival (A). Influ-
ence of the hyperthermia temperature of 41, 42 and 43°C in combination with radiation therapy on A549 
clonogenic cell survival (B). Treatment with hyperthermia (42°C, 1h) first versus radiation treatment first 
affects clonogenic cell survival of A549 cells (C). One-way ANOVA with Dunnett’s multiple comparison test; 
*=p<0.05, **=p<0.01, ***=p<0.001. Mean of at least three independent experiments ±SEM is shown.

UCDK9OSA17). Moreover, we studied the optimal conditions 

for hyperthermia pre-treatment in vitro in sensitized cell line 

A549 (Fig. 1). As the effect of hyperthermia on tumour sensi-

tization is observed mainly in vivo, the less pronounced radio-

sensitizing effect of hyperthermia in vitro may be explained by 

the missing tumour microenvironment. Increased tumour perfu-

sion and decreased hypoxia seem to be the major contributors 

to increased radio-sensitization. Moreover, immunomodulatory 

effect of HSPs (Heat-Shock Proteins) induced upon hyperthermia 

treatment contributes to treatment response. None of these fac-

tors is present in an in vitro setting using cancer cell lines grown 

in 2D cultures. As intracellular pathways activated in response 

to hyperthermia are known to be participating in rendering the 

cells more radiosensitive, we aim to study different potential tar-

gets of heat, focusing on DNA repair pathways. 

Investigation of the target(s) of heat radio-sensitization

The heat-shock protein HSP70

Cellular and microenvironment-related effects of hyperther-

mia are mediated, among other factors, by heat shock proteins 

(HSPs). HSPs are molecular chaperones induced in response 

to stresses such as heat. Their major function is to help the cell 

to adapt to stress conditions and to properly respond to the 

next stress insult. To study the role of HSP70 in hyperthermia  



5958

treatment sensitivity, we measured baseline and thermoradio- 

therapy-induced HSP70 levels in the eight cell lines previously 

screened with HT-RT. Interestingly, only A549 had high baseline 

levels of HSP70, which were further induced upon thermoradio-

therapy treatment. The remaining seven cell lines had very low or 

no detectable HSP70 levels in un-treated cells with strong induc-

tion upon thermoradiotherapy treatment. 

The homologous recombination pathway

The inhibition of DNA repair mechanisms is described as one 

of the characteristics of hyperthermia’s cellular effect on tumour 

cells. More specifically, previous work performed in different can-

cer cell lines showed that hyperthermia is triggering degradation 

of the DNA repair protein BRCA2, leading to inhibition of the ho-

mologous recombination pathway (HR). This mechanism leads to 

increased tumour cell death and is well described in human can-

cer cell lines, but not in canine cells. In addition, there is no report 

of this effect in an in vivo or ex vivo model. We aim to investigate 

BRCA2 expression after HT-RT in an ex vivo canine model using an 

immunohistochemical approach.

We already established this model using canine patient mate-

rial obtained by oncosurgery at the Small Animal Clinic. As shown 

in Fig. 2, we were able to evidence hypoxic tumour regions in 

canine soft tissue sarcoma using the hypoxia marker pimonida-

zole. In addition, we counted γH2AX foci as marker of breaks 

in DNA double-strands in hypoxic and normoxic areas (Fig. 2). 

We observed that both radiation and HT-RT resulted in a 2.5-fold 

Figure 2: Immunohistochemistry for pimonidazole and γH2AX in canine soft tissue sarcoma. Pimonidazole staining in control sample (A) and 
staining for γH2AX in non-treated control sample (B) as well as after hyperthermia (HT; C), 6Gy radiotherapy (RT; D), and combined HT-RT (E). 
Percentage of γH2AX-positive cells in normoxic and hypoxix regions at different time points after treatment (F). 30 min after RT and HT-RT, the 
number of γH2AX-positive cells is increased 2.5 fold in both hypoxic and normoxic areas (F). The graph represents the proportion of cells show-
ing 1 foci or more in the designated field; mean of 4 different counted fields (60-100 cells/field) ±SEM is shown. 

A B C

D E

increase in the number of γH2AX-positive cells after 30 min when 

compared to non-treated cells. Apart from monitoring DNA dam-

age after treatment, this model might allow us to understand 

whether BRCA2 downregulation observed in cell lines is also pre-

sent in tumors.

Identification of HSP70-dependent factors involved in the 

response to thermoradiotherapy in osteosarcoma

As part of a CABMM Start-up Grant, we currently investigate 

the role of HSP70 in thermoradiotherapy sensitivity. We hypoth-

esize that downregulation of HSP70 in osteosarcoma cancer cells 

can increase the therapeutic effect of thermoradiotherapy and 

thus, help to understand mechanism of treatment resistance.

In our project, RNA is isolated from wild-type and HSP70 

knockdown cells treated with hypothermia, radiotherapy and 

combined thermoradiotherapy and subsequently, used for RNA 

sequencing (RNA seq) to identify genes and pathways involved 

in treatment sensitivity in a HSP70-dependent manner. Moreover, 

we will test radio-sensitivity and DNA-damage response in human 

and canine osteosarcoma cell lines upon HSP70 knockdown and 

combined thermoradiotherapy.

The analysis of genes and pathways involved in the response 

to thermoradiotherapy is crucial to understand the mechanism 

of treatment resistance and sensitivity. Obtained results could 

advance knowledge about how osteosarcoma cancer cells are 

responding to thermoradiotherapy treatment depending on the 

levels of heat shock proteins.

7.   Tendon Repair Group

 Group leader: Prof. Dr. med. vet. Anton Fürst, Dipl. ECVS
 Group member: Dr. med. vet. Felix Theiss, PhD, DVM, 

Dipl. ECVS
 CABMM collaborator: PD Dr. Peter J. Richards (PhD)

Understanding and treating tendon injury is of paramount 

importance in horses as it is one of the most common forms of 

musculoskeletal injuries that occur to animals competing in all 

disciplines. Tendon injury has been shown to significantly impact 

on the athletic performance and significantly increase morbidity 

and mortality rates.

Since the 1960, the conventional treatment for equine ten-

donitis includes administration of non-steroidal anti-inflamma-

tory drugs for analgesia and an exercise rehabilitation program 

based on the severity of the initial injury. Regular diagnostic 

ultrasound is used to track the stage of tendon healing. How-

ever, the extended period of convalescence, the limited quality 

of repaired tissue and the high risk of relapse have stimulated 

interest in the development of new strategies for the treatment 

of tendonitis in the horse.

The objective of our group is to develop cell-based treatment 

strategies as an alternative to animal models to enhance equine 

tendon healing. 

Tenocytes, which constitute 90-95 % of the cellular elements 

of tendon tissue, are essential for the formation and maintenance 

of the extracellular matrix and are therefore the first choice for 

such cell-based approaches. However, in monolayer culture, teno-

cytes undergo a process known as dedifferentiation and thereby 

loose some of their basic tenogenic characteristics such as the 

expression of tendon-associated genes and the typical spindle-

shaped cell morphology. Three-dimensional cell culture methods 

are thought to more closely mimic the in vivo situation. For our 

experimental set-up, we used scaffold-free hanging drop culture 

to form self-assembled 3D spheroidal microtissues. 

In a first step, equine adult (EATs) and fetal tenocytes (EFTs) 

were characterized in microtissue (MT) spheroids and different 

media supplements were tested to maintain their differentiation 

status. Afterwards, the MT format was evaluated for co-culture 

of equine tenocytes and mesenchymal stem cells (MSCs) derived 

from bone marrow and adipose tissue. 

Figure 1: (A) Macroscopically enlarged SDFT (superficial digital flexor 
tendon), (B) Ultrasonographic image of SDFT tendonitis.

A B

Figure 2: Representative hematoxylin and eosin stained paraffin 
wax sections of equine tenocyte-microtissue spheroids cultured for 2 
days (A), 4 days (B) and 6 days (C) in GM and equine fetal tenocytes 
cultured for 6 days (D) in growth medium. Scale bar 50µm. Rep-
resentative images of active caspase-3 staining (brown) in paraffin 
wax sections of equine tenocyte-microtissue spheroids cultured for 
2 (E), 4 (F) and 6 days (G) in growth medium. Equine fetal tenocyte-
microtissues cultured for 6 days (H) in growth medium were used as 
positive controls. Scale bar = 25µm.
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F
In a second step, the influence of mechanical stimulation on 

tenocytes in the microtissue culture and the possibility to use MTs 

for tissue engineering was investigated.

By histological, genetic- and protein-based assays we could 

demonstrate, that equine tenocytes, MSC`s and co-cultures there-

of formed spheroidal MT`s. EAT`s retained a more differentiated 

state during culture, especially in low serum-containing medium 

supplemented with TGF-ß1, insulin and ascorbic acid. The cultur-

ing of equine MSCs with tenocytes had no stimulatory effect on 

MSC tenogenesis or on tenocytes. An initial pilot study with me-

chanical stimulation showed more elongated fibroblast-like cells 

orientated according to the direction of mechanical stimulation. 

Nevertheless, the influence of mechanical cues on the tenogenic 

differentiation of tenocyte MTs could not be confirmed in further 

experiments and needs to be explored in the future.
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The grants support novel projects within the musculoskele-

tal and the cardiovascular field, with emphasis being placed on 

proof of principle, high-risk studies, which would most likely 

not be supported by other more competitive funding agen-

cies. It is expected that the findings generated from these ini-

tial studies should be sufficient to enable further applications 

to be submitted to other more competitive funding agencies. 

Application requirements include CABMM membership and an 

affiliation to a Swiss institution of the principal investigator. 

Under no circumstances can applications be considered that 

involve industrial partners or animal experimentation.

We offer the opportunity to apply twice a year for such 

preliminary studies. The applicants can receive a maximum 

amount of CHF 40’000.– over a period of one year.

The peer-review process of grant proposals involves pre-

review for compliance with the general and structural require-

ments and initial scientific screening by the CABMM Steering 

Committee followed by expert evaluation by the CABMM Sci-

entific Advisory Board. The evaluation criteria include, amongst 

others, originality of the problem(s) addressed, scientific and 

technical excellence of the proposal and the team as well as 

relevance to the objectives of the Mäxi foundation and the 

CABMM, e.g. translational character of the proposal, collabo-

rations between CABMM members and creation of additional 

value for our network.

At the end of the funding period, project outcome of se-

lected projects is presented during the CABMM Symposium in 

autumn.

Until the end of 2017, a total amount of more than CHF 

1.35 Mio was allocated to our funding program. In total, 41 

projects were supported resulting in 20 associated articles 

that have been published in peer-reviewed scientific journals, 

most of them during the reporting period. Some projects even 

resulted in more than one publication, illustrating the impor-

tance of our funding program as well as the scientific excel-

lence of the supported projects.

In this reporting period, a total of 11 projects with an over-

all amount of almost CHF 380’000.– was funded by a CABMM 

Start-up Grant. A tabular summary of these projects can be 

found on the following pages. Additionally, short summaries 

of selected, already successfully completed projects are pre-

sented. If the project has been published in a scientific journal, 

the corresponding citation is indicated.

The CABMM Start-up Grant is a peer-reviewed funding program designed to support  
collaborative research projects between CABMM members and is made possible through 
the generous financial support of the Mäxi foundation.

START-UP GRANT

60
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application rounds 1 / 2017 and 2 / 2017

Automatized and High-throughput 
Production of hiPSC-derived Human 
Cardiac Microtissues for in vitro 
Disease Modeling

Canine spontaneous meniscal 
degeneration: A suitable model for trans-
lational medicine?

Erythrocyte-based nanotechnology 
for personalized delivery of naturally 
derived anti-inflammatory drugs

Identification of HSP70-dependent 
factors involved in response to 
thermoradiotherapy in osteosarcoma

Microbiota and metabolic endotoxemia: 
the missing culprit of Osteoarthritis

Pseudoarthrosis or successful 
spinal fusion – do predictive serum 
biomarkers exist?

Project title

Dr. Bramasta Nugraha *
(Prof. Dr. Dr. Simon Hoerstrup **)
Prof. Dr. Maximilian Emmert *
(Prof. Dr. Dr. Simon Hoerstrup **)
Prof. Dr. Dr. Simon Hoerstrup

Dr. Olga Krupkova
(Prof. Dr. Karin Würtz-Kozak **)
Prof. Dr. Antonio Pozzi *

Dr. Olga Krupkova *
(Prof. Dr. Karin Würtz-Kozak **)
PD Dr. Jivko Stoyanov *

Prof. Dr. Carla Rohrer Bley
Prof. Dr. Stephan Bodis ***
Prof. Dr. Niels Kuster
Dr. Katarzyna Nytko-Karouzakis *
(Prof. Dr. Carla Rohrer Bley **)

Goncalo Barreto *
(Marcy Zenobi-Wong **)
Caroline Ospelt
Marcy Zenobi-Wong

Dr. Tamas Fekete *
(Prof. Dr. Gian Salzmann **)
PD Dr. Daniel Haschtmann *
(Prof. Dr. Gian Salzmann **)
Prof. Dr. Karin Würtz-Kozak *

Subtotal 2017

Total amount in the reporting period

Applicants Amount

CHF 40’000.–

CHF 39’000.–

CHF 30’053.–

CHF 20’400.–

CHF 40’000.–

CHF 32’100.–

CHF 201’553.–

CHF 378’977.–

application rounds 1 / 2016 and 2 / 2016

Canine and feline cardiomyopathies: 
an out-of-hand cardiac remodeling 
scenario?

Development of pressure-inducible, self-
healing tissue adhesives for 
cartilage regeneration

Heart Failure on-a-chip

The importance of plasmin in 
synovial fluid for the healing of 
ACL ruptures

The role of Propionibacterium 
acnes infection in intervertebral disc 
inflammation

Project title

Dr. Sonja Fonfora ***
Dr. Dr. Udo Hetzel ***
Prof. Dr. Anja Kipar *

Prof. Dr. Stephen Ferguson 
Dr. Mihyun Lee *
(Prof. Dr. Marcy Zenobi-Wong **) 
Prof. Dr. Marcy Zenobi-Wong

Prof. Dr. Dr. Simon Hoerstrup
Dr. Francesco Pasqualini *
(Prof. Dr. Dr. Simon Hoerstrup **) 
Prof. Dr. Viola Vogel

Dr. Sufian Ahmad 
Prof. Dr. Benjamin Gantenbein *

PD Dr. Yvonne Achermann *
PD Dr. Oliver Hausmann
Prof. Dr. Karin Würtz-Kozak *

Subtotal 2016

Applicants Amount

CHF 39’100.– 

CHF 40’000.– 

CHF 40’000.– 

CHF 30’500.– 

CHF 27’824.– 

CHF 177’424.–

    * main applicant(s), ** corresponding CABMM member,  *** no CABMM member

summary of newly approved projects in the reporting period

START-UP GRANT
overview

    * main applicant(s), ** corresponding CABMM member,  *** no CABMM member
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START-UP GRANT
selected projects 

1. Cell motility as a marker for canine and human  

mesenchymal stem cells multipotency

 Principle investigator:   PD Dr. Jivko Stoyanov

 Collaborator:    Prof. Dr. Frank Steffen

 Amount funded: CHF 28’964.–

 Funding period:  04 / 2015 – 03 / 2016 

   (application round 2 / 2014)

Background: Mesenchymal stem cells (MSCs) are used in 

over 800 clinical trials (https://clinicaltrials.gov), many of which 

target the musculoskeletal system. MSCs have many advantages 

– they divide fast, modulate inflammation and can repair dam-

aged tissues. Transplanting autologous MSCs, however, has the 

“elephant in the room” problem of great inter-donor variability, 

reflected by inconsistent cell quality and characteristics at differ-

ent stages of manipulation, hence uncertain therapy outcomes 

when using these cells. Therefore, it is of importance for the 

future of stem cell therapies to be able to personalize, i.e. to de-

fine individual cells used for transplantation. For this reason, we 

proposed to use cell motility monitored by life-imaging as a tool 

for personalized ‘fitness’ characterisation of MSC populations. 

Aim: To explore if the speed of motility of human and canine 

MSCs in a specific sample can be used to predict the cell po-

tential for differentiation and immunomodulation, and to de-

velop a rapid functional cell motility-based assay for personalized  

assessment of cell potential. The advantages would be the easy, 

non-destructive handling of cell cultures and – in comparison with 

the currently used methods – a much shorter time of analysis.

Results: Larger cells moved less compared to smaller ones  

(Fig. 1) and older cells moved less compared to younger cells 

(Fig. 2). In humans, the average moving cells had better poten-

tial for differentiation than both the fast and slow cells. Surpris-

ingly, for canine MSCs, the fastest stem cells were the fittest. 

Nevertheless, the fast moving human MSCs were more success-

ful in modulating inflammation in comparison to slow ones. 

Conclusion: Motility of MSCs has a potential to be 

used as quality control of samples and can be developed 

into a new resource-saving approach towards selection of 

MSCs with predictable qualities for clinical or veterinary  

applications.

Publication

Bertolo A, Pavlicek D, Gemperli A, Baur M, Pötzel T, Stoyanov J

“Increased motility of mesenchymal stem cells is  

correlated with inhibition of stimulated peripheral blood 

mononuclear cells in vitro”

J Stem Cells Regen Med, 2017 Dec 18;13(2):62-74.

description of selected projects funded by a CABMM start-up grant

	

2. Expression, regulation and relevance of hyaluronidases 

in the intervertebral disc

 Principal investigator: Prof. Dr. Karin Würtz-Kozak

 Collaborator:  Prof. Dr. Benjamin Gantenbein

 Amount funded: CHF 29’800.–

 Funding period:  09 / 2013 – 08 / 2014

   (application round 01 / 2013)

Background: Hyaluronic acid (HA) is a glycosaminoglycan 

present in the intervertebral disc (IVD). Upon exposure to hya-

luronidases (HYALs), HA is degraded, thus causing formation 

of fragments with various sizes. We have previously shown 

that small HA fragments induce an inflammatory response in 

human IVD cells and may therefore play a role in the devel-

opment of disc-related back pain. In cartilage, expression of 

HYAL1, HYAL2 and HYAL3 and their induction upon exposure 

to inflammatory conditions could be demonstrated. 

Aim: As no data exists on HYALs in the IVD, the aims of 

this project were (1) to identify HYAL expression and activity 

patterns in IVD biopsies, (2) to analyze whether inflammation 

affects their expression and activity in vitro and (3) to analyze 

whether reactive oxygen species (ROS) modify HYAL expres-

sion / activity.

Results: We found enhanced expression of HYAL2 with 

increasing IVD degeneration. HYAL activity was also elevated 

Figure 1: MSC motility correlated with cell morphology and cell size. 
Compared with fast moving cells, slow moving cells were character-
ized by larger area/surface. Cells with a smaller and round cell body 
were moving more compared to larger ones, while elongated cells 
had an average speed.

with degeneration, although significance was not reached due 

to high donor-donor variation. When stimulating isolated hu-

man IVD cells with IL-1β or TNF-α, little effect on HYAL1, HYAL2 

and HYAL3 gene and protein expression or HYAL activity was 

observed. In contrast, treatment with H
2
O

2
 (= ROS) resulted 

in a dose-dependent increase in HYAL1 and HYAL2, with less 

pronounced effects on HYAL3. Analyses of HYAL activity upon 

ROS treatment are currently ongoing.

Conclusion / Significance: In summary, increased HYAL ex-

pression / activity is associated with the severity of IVD degener-

ation. Aside from resulting in matrix degradation, HYALs cause 

accumulation of inflammatory HA fragments and hence likely 

contribute to pain induction. While inflammation has minor 

effects on HYAL expression/activity, oxidative stress regulates  

HYALs in the IVD. We were hence able to provide first evidence 

for the relevance of HYALs during IVD pathology and could 

highlight HYAL2 as a possible therapeutic target.

Hypothetic model of HYAL expression, activity, regulation and 
pathological effects in the IVD.

Figure 2: Life imaging over a period of 24 hours of slow older (A) 
and fast younger (B) populations of MSCs was recorded. Each co- 
loured line represents the track of a single cell (scale bar = 200 µm). 
In the insets, enlarged pictures of tracked cells (scale bar = 100 µm).
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3. Identification of inflammatory and pain markers in  

degenerative spinal disease

 Principal investigators: Dr. Dr. Luc Smolders

   (CABMM member 

  Prof. Dr. Frank Steffen)

  Prof. Dr. Karin Würtz-Kozak

 Amount funded:  CHF 38’000.–

 Funding period:  03 / 2016 – 02 / 2017

   (application round 02 / 2015)

Background: Degenerative spinal disease is one of the major 

causes for neurological disease and back pain, involving degen-

eration of the ligamentum flavum (LF) and the intervertebral 

disc (IVD). Recent scientific evidence suggests that inflamma-

tion plays a key role in degeneration and associated back pain. 

However, the current literature has failed to provide a broad 

array-based approach to identify key inflammatory and pain-

related pathways using samples obtained from patients suffer-

ing from naturally occurring degenerative spinal disease. 

Aims: To identify new key inflammatory and pain-related sig- 

naling pathways involved in degeneration of the LF and the IVD 

in dogs (1) and to identify differences between the LF and IVD us-

ing the dog as a model for naturally occuring degenerative spinal  

disease (2). Significant pathways were identified using a Prime-

PCR Array embedded with 84 inflammatory and pain-related 

genes. Relative gene expression (healthy vs. degenerated 

group) was calculated and the obtained gene expression results 

were validated using Western blot.

Results: A total of 72 and 97 significantly regulated inflam-

matory and pain-related signaling pathways were identified for 

LF degeneration and IVD degeneration, respectively. Degenera-

tion involved a significant regulation of Tumor Necrosis Factor 

Superfamily (TNSF)  /  Nuclear Factor (NF)-κB signaling through 

several ligands, including Nerve Growth Factor. Similarly, the 

Janus Kinase  /  Signal Transducer and Activator of Transcription 

(JAK  /  STAT) signaling pathway was significantly involved, in-

cluding significant regulations of the ligand Interleukin 4. 

Conclusion / Significance: Degenerative spinal disease 

involves the regulation of a plethora of different inflamma-

tory and pain-related signaling pathways, including TNSF and 

JAK / STAT signaling. This work may provide the basis for un-

derstanding degenerative spinal disease and aid in the develop-

ment of target-specific treatment strategies counteracting the 

inflammatory and pain-related processes involved in degenera-

tive spinal disease. 

Western blot results for the protein 
target Nerve Growth Factor (size = 
15 kDa), showing a higher expres-
sion in the degenerated (D1-D4) lig-
amentum flavum (A) and interverte-
bral disc (B) compared to the healthy 
control group (H1-H4). PC = positive 
control.

4.  Prostaglandin-mediated regulation of human stem cell 

multipotency and its relevance to age related bone loss

 Principle investigator:  PD Dr. Peter Richards

 Collaborator:  Prof. Dr. Michael Blauth

 Amount funded:  CHF 20’700.–

 Funding period:  03 / 2016 – 02 / 2017

   (application round 02 / 2015)

Background: The osteoinductive properties of prostaglandin 

E2 (PGE
2
) and its signaling pathways have led to suggestions 

that it may serve as a potential therapeutic strategy for bone 

loss. However, the prominence of PGE
2
 as an inducer of bone 

formation is attributed primarily to findings from studies using 

rodent models. 

Aim: In the current study, we investigated the effects of PGE
2
 

on human bone marrow stromal cell (hBMSC) lineage commit-

ment and determined its mode of action. 

Results: We demonstrated that PGE
2
 treatment of hBMSCs 

significantly altered the expression profile of several genes as-

sociated with osteoblast differentiation (RUNX2 and ALP) and 

maturation (BGLAP and MGP). This was attributed to the ac-

tivation of specific PGE
2
 receptors, and was associated with  

increases in cAMP production and sustained AKT (protein  

kinase B) phosphorylation. Pharmacological inhibition of  

exchange protein directly activated by cAMP (Epac), but not 

protein kinase A (PKA), recovered the mineralization functions 

of hBMSC-derived osteoblasts treated with PGE
2
 and restored 

AKT phosphorylation, along with the expression levels of 

RUNX2, ALP, BGLAP and MGP. 

Conclusions: Our findings therefore provide insights into 

how PGE
2
 influences hBMSC-mediated matrix mineralization, 

and should be taken into account when evaluating the role of 

PGE
2
 in human bone metabolism.

Publication

Mirsaidi A, Tiaden AN, Richards PJ

“Prostaglandin E2 inhibits matrix mineralization by hu-

man bone marrow stromal cell-derived osteoblasts via 

Epac-dependent cAMP signaling”

Sci Rep. 2017 May 22;7(1):2243.

Figure 1: The effects of continuous PGE
2
 (10 nM) treatment on ma-

trix mineralization in siRNA-treated hBMSCs was assessed at day 15 
by Alizarin Red S staining. *p < 0.01, **p < 0.001, as compared to 
untreated hBMSCs (-PGE

2
) using Student’s t-test. The data represent 

triplicate determinations and were replicated at least two times. All 
values are presented as mean ± S.D. 

Figure 2: Proposed mecha-
nism by which PGE

2
 exerts 

its influence over hBMSC-
mediated matrix mineraliza-
tion. Based on the findings 
presented in the current re-
port, we propose that PGE

2
 

increases intracellular cAMP 
levels via receptors EP2 and 
EP4, leading to activation of 
Epac, which in turn acts to 
sustain AKT phosphoryla-
tion levels. Prolonged AKT 
activation ultimately results 
in impaired hBMSC-derived 
osteoblast maturation and 
matrix mineralization, pos-
sibly by inducing temporal 
changes in the production 
and activity of RUNX2 and 
its downstream target genes 
(e.g. ALP, BGLAP and MGP). 
 

A

B
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5. The in vitro chondrogenic differentiation of human 

bone marrow stromal cells within gel or sponge-type 

3-D matrices – a comparative approach

 Principle investigator:  Prof. Dr. Gian Salzmann

 Collaborator:  Prof. Dr. Marcy Zenobi-Wong

 Amount funded:  CHF 38’000.–

 Funding period:  08 / 2015 – 07 / 2016

   (application round 01 / 2015)

Background: Cartilage lesions resulting from sports injuries 

can lead to early onset of osteoarthritis. To develop a strategy 

to repair these lesions, a tissue engineering approach has been 

used in which cells are seeded onto a scaffold. This construct 

is implanted into the lesion where it participates in repair. Scaf-

folds can generally be in the form of a sponge or gel. Sponge-

like scaffolds are commonly made of collagen and have a high 

surface area which is perceived by cells as a two-dimensional 

environment. Hydrogels, on the other hand, provide cells with a 

natural, hydrated three-dimensional environment but are weak 

in mechanical properties.  

Aim: The goal of this project was to compare collagen 

sponges with hydrogels for their ability to promote cartilage 

formation in vitro. We also evaluated a third group consisting 

of a hydrogel-filled sponge. In all three cases, mesenchymal 

stromal cells and a chondroprogenitor cell line were used to 

seed the scaffolds.  

Results: We found that mesenchymal stem cells (MSCs), ei-

ther in sponge or hydrogel, synthesized a significant amount of 

type X collagen, a marker of hypertrophic cartilage. These results 

lead to the decision to continue the work with chondroprogeni-

tor cells, which could suppress hypertrophic markers compared 

to MSCs. Using chondroprogenitors, we found that a natural 

hydrogel made from hyaluronic acid showed even deposition 

of important cartilage markers such as type II collagen. Interest-

ingly, when the hydrogel was reinforced by the collagen scaf-

fold, high expression of collagen and glycosaminoglycans was 

present while the modulus of the construct increased fourfold.

Conclusion / Significance: The results from this study show 

that an optimal scaffold for cartilage engineering results from a 

combination of hydrogel, to deliver good biological properties, 

and a sponge to provide the required mechanical reinforcement.  

Publication

Broguiere N, Cavalli E, Salzmann GM, Applegate LA,  

Zenobi-Wong M

“Factor XIII Cross-Linked Hyaluronan Hydrogels for  

Cartilage Tissue Engineering”

ACS Biomater Sci Eng. 2016;2(12):2176-2184.

Figure 1: Progenitor cells seeded within a hydrogel proliferate and 
produce cartilage specific proteins (brown is a staining for type 2 
collagen).

6. The function of serine protease HTRA1 in regulating 

adipogenesis and bone marrow adipose tissue

 Principle investigator:  Dr. André N. Tiaden 

    (CABMM member: 

    PD Dr. Peter Richards)

 Collaborator:    PD Dr. Raffaella Santoro

 Amount funded: CHF 31’300.–

 Funding period:  03 / 2015 – 02 / 2016

    (application round 02 / 2014)

Background: Mesenchymal stem cells (MSCs) have the abil-

ity to differentiate into osteoblasts, adipocytes or chondrocytes 

and are therefore essential for regulating tissue homeostasis. 

In osteoporosis, a misbalance between bone forming osteo-

blasts and bone resorbing osteoclasts leads to brittle bone and 

increased fracture risk. Patients with osteoporosis often exhibit 

high content of adipose tissue in the bone marrow leading to 

the hypothesis that MSC differentiation in these individuals is 

skewed towards adipogenesis. The serine protease HTRA1 has 

been implicated in the pathogenesis of cancer and several mus-

culoskeletal disorders. Preliminary studies revealed that HTRA1 is 

involved in MSC lineage commitment by regulating the balance 

between osteogenesis and adipogenesis. HTRA1 exhibits a dual 

role by supporting bone but suppressing fat cell formation. Con-

sequentially, MSCs lacking HTRA1 display an increased capacity 

to generate adipocytes. 

Aim: We investigated human MSCs lacking HTRA1 in cell-

culture based adipogenesis assays with an emphasis to identify 

the cellular pathways that are linked to HTRA1 function and the 

enhanced adipogenic phenotype apparent in siRNA-mediated  

HTRA1 knock down.

Results: RNA sequencing of HTRA1-deficient MSCs at the on-

set of adipogenesis revealed several hundred genes that were dif-

ferentially regulated, many of which are closely associated with 

stemness and lineage determination. HTRA1 silencing affected 

several genes that are constituting the canonical Wnt-pathway, 

one of the prototypical repressors of adipogenesis. Importantly, 

the activation of canonical Wnt-signaling by its specific activator 

Wnt3a restored the pro-adipogenic phenotype caused by HTRA1 

silencing in MSCs. 

Conclusion / Significance: The conducted study expands our 

knowledge of how the serine protease HTRA1 interacts with pro-

cesses regulating MSC lineage determination. The analysis of dif-

ferentially regulated genes upon HTRA1 gene silencing revealed 

genes which are constituents of essential signaling pathways and 

cellular functions related to MSC differentiation. The study also 

supports the proposed role of HTRA1 as being a negative regula-

tor of MSC adipogenesis. Thus, HTRA1 deficiency resulted in the 

repression of the canonical Wnt-pathway, which is of special im-

portance for MSC differentiation because this pathway generally 

promotes osteogenesis while repressing the adipogenic lineage. 

We therefore conclude, that correct HTRA1 function is of vital 

importance for the homeostasis of bone tissue. 

Activation of canonical Wnt-pathway restores the enhanced lipid 
formation-phenotype caused by HTRA1 loss of function.
(A) Lipid droplet accrual by MSCs undergoing adipogenesis treated 
with siRNA for HTRA1 (siHTRA1) or control (Scr1). Addition of ca-
nonical Wnt-ligand Wnt3a reduces enhanced lipid formation to con-
trol levels; (A) Oil Red O stained cells, (B) Oil Red O quantification. 
Addition of Wnt3a restores gene expression initially promoted by 
HTRA1 knock down; (C) suppression of adipogenic master regulator 
PPARG and (D) relieve of Wnt-pathway repression by upregulation of 
Wnt-dependant WISP1. * = p<0.05; ** = p<0.005.

Figure 2: The modulus of the tissue engineered construct of gel 
alone compared to gel reinforced scaffold.

Gel Reinforced Scaffold Gel alone

E 
m

o
d

u
lu

s 
(κ

Pa
)

description of selected projects funded by a CABMM start-up grant



7170

FACTS & FIGURES

Since its foundation in 2008, the CABMM has gained ac-

ceptance and reputation in the field of interdisciplinary and 

translational research. Amongst others, this is illustrated by 

a continuously growing number of CABMM members. In the 

reporting period, thirteen new membership applications were 

confirmed. We are very pleased to notice that our new mem-

bers integrated quickly and successfully into the existing net-

work, as reflected by their numerous collaborations with other 

CABMM members as well as their CABMM-affiliated publi-

cations and involvement in projects supported by a CABMM 

Start-up Grant. At the end of 2017, our network consisted 

of 74 members. Considering the number of team members 

behind every person, this makes for an impressive network! 

Although the majority of associated scientists belong to insti-

tutions in Zurich, we also have strong affiliations with other 

institutions located elsewhere in Switzerland as well as in other 

countries.

Special emphasis has to be placed on the networking 

within the CABMM. Basic researchers and clinicians from both 

human and veterinary medicine are working on numerous 

joint research projects, thus reflecting the multifaceted work 

within the CABMM. Whereas some projects are representa-

tive of long-standing collaborations between individual groups 

within the CABMM, some have only very recently been initi-

ated. One of the most important instigators for starting a new 

collaboration is the yearly CABMM Spring Seminar and the 

CABMM Symposium where the presentations of new findings 

by scientists working within the CABMM allow for fruitful ex-

change of scientific knowledge and ideas. Another stimulator 

for scientific discussions and starting new collaborations is our 

own funding program, the CABMM Start-up Grant (see pages 

60-69). Taken together, this results in a very active network 

reflected by a continuously growing number of collaborative 

research projects.

Performance, coordination and promotion of interdisciplinary and translational research – 
these are the main objectives of the CABMM. Therefore, we aim to create and continu-
ously strengthen a network of active member groups from different fields. The number 
and quality of those members as well as their collaborative research projects and scientific 
publications reflect not only the activity within the CABMM network, but also show the 
success and quality of the CABMM.

Another testament to the scientific strengths and network-

ing capabilities of our CABMM members is the fact that 80 

peer-reviewed research articles with affiliation to the CABMM 

have been published in scientific journals within the reporting 

period. This reflects an increase in publications of more than 

60 % as compared to the last reporting period! Merely, the 

projects supported by a CABMM Start-up Grant resulted in the 

publication of 13 research articles over the last two years; some 

of which were published in highly regarded journals, including 

Nature Communications.

To summarize and illustrate the diversity and multifaceted 

work within the CABMM, all our members are introduced by 

short profiles on the following pages. Additionally, we pro-

vide tables detailing research projects performed within the  

CABMM as well as CABMM-affiliated articles published in sci-

entific journals. We conclude this chapter by providing a short 

list of public relation review articles about the CABMM, which 

we consider to be of paramount importance in promoting the 

uniqueness of our network and maximizing our visibility.

facts & 
f igures                 

member profiles, joint research projects 
and publications

70
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member profiles (in alphabetical order)

for further information on cabmm joint research projects and publications please refer to the 
respective numbers in the tabular summaries on pages 96 -101 and 102 -109

FACTS & FIGURES
member profiles

General research interest: 
Research in our laboratory is aimed at elucidating cellular 
mechanisms of genome integrity maintenance and their 
deregulation in human diseases such as cancer. Currently, 
our work is focused on cell cycle regulation of DNA repair 
events and on the role of chromatin in modulating repair 
reactions, including those required for genome editing and 
gene therapy.

Name: Ahmad, Sufian S.
Dr. med.
Institution: Department of Orthopaedic 
Surgery and Traumatology, Inselspital, 
University Hospital of Bern (until July 2017), 
Department of Orthopaedic Surgery and 
Traumatology, Groote Schuur Hospital,  
University of Cape Town, South Africa
Grants: CABMM, Insel-Grant, Smith &  
Nephew Grant, Swiss Orthopaedic Society

CABMM collaborators: Benjamin Gantenbein
CABMM joint projects: 63
CABMM-affiliated publications: 74

General research interest: 
Sufian S. Ahmad research focus is on mechanobiology of 
cruciate ligaments, cellular biology for treatment of liga-
ment ruptures as well as clinical studies. As a clinician, he 
emphasizes the need for providing clinically relevant re-
search questions to the basic research laboratory, which 
would subsequently allow for smooth translation back into 
clinical practice.

Name: Achermann, Yvonne
PD Dr. med.
Institution: Department of Infectious  
Diseases and Hospital Epidemiology,  
University Hospital Zurich
Grants: CABMM, Hartmann Müller- 
Stiftung, Swiss Life Jubiläumsstiftung
CABMM collaborators: Christian Gerber, 
Oliver Hausmann, Dominik Meyer, Brigitte 
von Rechenberg, Karin Würtz-Kozak,  

Annelies Zinkernagel
CABMM joint projects: 49, 65

General research interest: 
PD Dr. Yvonne Achermann is a medical doctor specialized 
in internal medicine and infectious diseases. Since 2008, 
her scientific focus is on implant-associated infections, 
mainly prosthetic joint infections. With the support of the 
program “filling the gap” by the UZH, she combines ba-
sic research in the field of “prevention, diagnostic, and 
treatment of implant-associated infections” and clinical 
research in collaboration with the University Hospital 
Balgrist and Schulthess Clinic. Her experimental research 
focus is on biofilm and Propionibacterium species (role of 
infection in intervertebral disc inflammation, early diag-
nosis, vaccine, biofilm).

Name: Altmeyer, Matthias
SNF Prof. Dr. sc. nat.
Institution: Department of Molecular 
Mechanisms of Disease, University of Zurich
Grants: CTI, ERC, Forschungskredit UZH,  
Gebert Rüf Stiftung, Novartis Foundation 
for Medical-Biological Research, SNF,  
Stiftung zur Krebsbekämpfung, ZUNIV / FAN
CABMM collaborators: 
Michael Hottiger, Brigitte von Rechenberg, 

Janine Reichenbach, Raffaella Santoro
CABMM-affiliated publications: 71

Name: Bode,  Jeffrey 
Prof. Dr. sc. nat.
Institution: Laboratory of Organic Chemistry, 
ETH Zurich
Grants: CABMM, CTI, ERC, SNF
CABMM collaborators: 
Marcy Zenobi-Wong
CABMM joint projects: 1 

General research interest: 
The Bode Group develops novel chemical reactions for the 
synthesis of organic molecules under physiological condi-
tions, e.g. in water and in the presence of proteins, living 
cells, and tissues. Their application includes wound healing, 
drug delivery, cellular encapsulation, and artificial tissues.

Name: Blauth, Michael
Prof. Dr. med.
Institution: Department for Trauma Surgery, 
Medical University of Innsbruck, Austria
Grants: AO Foundation, Austrian Science 
Fund, CABMM, DePuy-Synthes, Deutsche 
Forschungsgemeinschaft, EU, Icotec, Nexilis, 
Novagenit, Novartis, SNF, Spine Welding, 
Q-Spine

General research interest: 
We are mainly focused on elucidating the role played by 
mesenchymal stem cells in geriatric musculoskeletal dis-
eases. As a clinical trauma surgery department, we have 
direct access to human patient material, which is processed 
in our cell culture lab. Experimental data are linked to data 
obtained from clinical tests and patient interviews and col-
lected in a cell data base. The stem cells are analyzed by 
state of the art visualizing techniques, namely electron- 
and confocal microscopy, as well as biochemical and histo-
logical methods. We are running multiple biomechanical 
studies with fresh frozen cadavers. We put another impor-
tant focus on all kinds of clinical studies with a dedicated 
infrastructure and a certified clinical study department.

Name: Audigé, Laurent
Prof. Dr. (DMV), PhD
Institution: Research and Development 
Department, Upper Extremeties, Schulthess 
Clinic, Zurich
Grants: Mäxi-Stiftung
CABMM collaborators:  
Stephen Ferguson
CABMM joint projects: 12, 52

General research interest: 
We are interested in a clinic-wide patient registry to moni-
tor safety and assess cost effectiveness of orthopaedic in-
terventions. This implies the application of standardized 
instruments, including for documenting and reporting 
surgical complications. The development of a clinical deci-
sion support system based on register data is a long-term 
objective.
Furthermore, we contribute in the development and evalu-
ation of new diagnostic tools (e.g. motion analysis), as well 
as implants and surgical techniques (e.g. biomechanics) to 
improve patient care.
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Name: Borel, Nicole 
Prof. Dr. med. vet., 
Dipl. ECVP, FVH pathology
Institution: Institute of  Veterinary 
Pathology, Vetsuisse Faculty, University of 
Zurich
Grants: Braun Foundation, SNF
CABMM collaborators: Christian Blenn *, 
Carla Rohrer Bley
CABMM joint projects: 66

General research interest: 
Our focus is on new therapeutic strategies for intracellu-
lar bacteria such as chlamydiae. Water-filtered infrared A 
irradiation (wIRA) has proven its efficacy in wound heal-
ing processes in clinical settings. We could demonstrate 
the inhibition of chlamydial infection in vitro using wIRA 
irradiation. Ongoing work in our lab aims to demonstrate 
proof of concept for ocular wIRA treatment in an in vitro 
conjunctival cell culture model of chlamydial infection. Our 
current studies indicate that thermal as well as non-ther-
mal effects contribute to the inhibitory effect of wIRA/VIS 
exposure on chlamydiae and these effects will be further 
characterized in the future.

Name: Boos,  Alois
Prof. Dr. med. vet. 
Institution: Institute of  Veterinary 
Anatomy, Vetsuisse Faculty, University of 
Zurich
CABMM collaborators: Ueli Braun, Anton 
Fürst, Patrick Kircher, Annette Liesegang, 
Brigitte von Rechenberg
CABMM joint projects: 2, 37

General research interest: 
  Musculoskeletal system
  Ovary, uterus and placenta of cow and dog
  Digestive system of various species

Name: Cinelli, Paolo
PD Dr. sc. nat.
Institution: Center for Clinical Research, 
Clinic for Trauma Surgery, University Hospital 
Zurich
Grants: CABMM, Gottfried und Julia  
Bangerter-Rhyner Stiftung, Novartis  
Foundation for Medical-Biological Research, 
Olga Mayenfisch Stiftung, SNF, Theodor und 
Ida Herzog-Egli-Stiftung

CABMM collaborators: Maurizio Calcagni, Martin Flück, 
Benjamin Gantenbein, Simon Hoerstrup, Michael Hottiger,
Brigitte von Rechenberg, Peter Richards, Raffaella Santoro, 
Jess Snedeker, Wendelin Stark, Benedikt Weber, Franz Weber
CABMM joint projects: 25
CABMM-affiliated publications: 2, 25, 30, 59

Name: Dip, Ramiro
PD Dr. med. vet., PhD
Institution: Institute of Veterinary Pharma-
cology and Toxicology, Vetsuisse Faculty, 
University of Zurich; Swiss Reinsurance 
Company Ltd.
Grants: Stiftung Forschung für das Pferd

General research interest: 
Our laboratory is mainly interested in the analysis of the 
molecular mechanisms involved in the regulation of pluri/
multipotency and differentiation of embryonic stem cells 
(ESCs), induced pluripotent stem cells (iPSCs) and mesen-
chymal stem cells (MSCs). We are especially interested in 
the use of these stem cells in bone regeneration.

General research interest: 
We are interested in elucidating mechanisms of inflamma-
tory downregulation by the adenosine receptor A2A (tran-
scriptional regulation, alteration of cytokine profiles, etc.). 
We currently investigate the molecular events triggered by 
adenosine on mast cells and how the interplay between 
the involved signaling pathways can be modulated in the 
course of an inflammatory reaction. In addition, we aim at 
clarifying physiopathological role of adenosine signaling in 
equine recurrent airway obstruction (RAO).

Name: Calcagni, Maurizio
Prof. Dr. med.
Institution: Division of Plastic and Hand 
Surgery, University Hospital Zurich
Grants: Ab medica, Heubergstiftug,  
International Bone Research Association, 
Karitative Stiftung Gerber-ten Bosch, La 
Colline Research Fellowship
CABMM collaborators: Paolo Cinelli, 
Stephen Ferguson, Simon Hoerstrup, 

Peter Kronen, Lee Ann Laurent-Applegate, Brigitte von 
Rechenberg
CABMM joint projects: 23

General research interest: 
The team led by Maurizio Calcagni works on the following 
projects:

  Tendon healing and adhesion 
  3D motion analysis of the hand and wrist 
  Tissue engineering of skin and production of 

 cultivated keratinocytes
  Development of biological, biodegradable and 

 anti-bacterial burn-wound bandages (B5 Platform)
  Applications of adipose derived stromal vascular 

 fraction for the treatment of different hand 
 conditions (finger contractures in systemic 
 sclerosis, osteoarthritis, nerve scarring)

Name: Ferguson, Stephen
Prof. Dr. (PhD)
Institution: Laboratory for Orthopaedic 
Technology, Institute for Biomechanics, ETH 
Zurich
Grants: AO Foundation, CABMM, ETH Zürich 
Foundation, EU, Industry, SNF, St. Josef`s 
Hospital Fund
CABMM collaborators: L. Audigé, N. Boos, 
M. Calcagni, F. Forterre, A. Franco-Obregón, 

B. Gantenbein, S. Gay, O. Hausmann, P. Kronen, A. Liesegang, 
R. Müller, A. Pozzi, B. von Rechenberg, J. Snedeker, F. Steffen, 
S. Stübinger, J. Stoyanov, K. Würtz-Kozak, M. Zenobi-Wong
CABMM joint projects: 12, 18, 21, 31, 44, 46, 52, 57 
CABMM-affiliated publications: 19, 21, 31

General research interest: 
The focus of our group's research is the study of the me-
chanical and biological mechanisms of musculoskeletal dis-
orders and injuries and the use of innovative technologies 
for their treatment. Primary challenges we address include 
(i) extending the life of joint prostheses, (ii) preventing or 
improving the treatment of fractures and (iii) eliminating 
disc-related back pain. Our group studies new biomateri-
als, molecular therapies and implant concepts and devel-
ops the technical means for their application in the clinic.
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Name: Franco-Obregón, Alfredo
Prof. Dr. (PhD)
Institution: Biolonic Currents  
Electromagnetic Pulsing Systems (BICEPS)  
Laboratory, Department of Surgery,  
National University Hospital Singapore
Grants: CABMM, National Health  
Innovation Centre Singapore Innovation 
to Develop (NHIC 12D), National University 
Health System, Singapore-MIT Alliance of 

Research and Development (SMART)
CABMM collaborators: Norbert Boos, Stephen Ferguson,  
Annette Liesegang, Peter Richards, Jess Snedeker, Karin Würtz-
Kozak
CABMM joint projects: 31, 46

General research interest: 
Skeletal muscle is our largest tissue and has evolved to reg-
ulate whole-body regeneration and metabolism. Muscle 
loss because of inactivity or old age is associated with met-
abolic and cardiovascular dysfunction as well as reduced 
resilience to infection and compromised capacity to re-
cover from trauma. The objective of the BICEPS laboratory 
is to develop therapeutic strategies aimed at maintaining 
muscle mass in the elderly and clinically immobilized. We 
also study the fundamental cellular mechanotransduction 
process that initiates the developmental programs of our 
major mechanosensitive tissues. 

Name: Forterre, Franck
Prof. Dr. med. vet.
Institution: Department of Clinical 
Veterinary Medicine, Small Animal Surgery, 
Vetsuisse Faculty, University of Bern
Grants: AO, CABMM, Heel, Marie-Louise 
von Muralt-Stiftung für Kleintiere, Novartis 
Animal Health
CABMM collaborators: Stephen Ferguson, 
Antonio Pozzi, Carla Rohrer Bley, Claudia 

Spadavecchia, David Spreng, Karin Würtz-Kozak
CABMM joint projects: 45
CABMM-affiliated publications: 76

Name: Flück, Martin 
Prof. Dr. (PhD)
Institution: Laboratory for Muscle Plasticity, 
University of Zurich; Balgrist Campus AG, 
Zurich
Grants: UZH, Schweizerische  
Herzforschung, SNF
CABMM collaborators: Paolo Cinelli, 
Christian Gerber, Marie-Noëlle Giraud, 
Peter Kronen, Dominik Meyer, Brigitte von 

Rechenberg, Jess Snedeker, Franz Weber, Marcy Zenobi-Wong
CABMM-affiliated publications: 32, 40

General research interest: 
The research group of Prof. Flück investigates the mecha-
nisms that are responsible for plasticity of the muscular 
system in response to altered use and injury and tests the 
efficacy of orthopaedic surgery, combined with (gene)
pharmacological interventions and rehabilitation to halt 
the implicated pathological process.

Name: Fraefel, Cornel
Institution: Institute of Virology,  
Vetsuisse Faculty, University of Zurich
Grants: BLV, SCIEX, SNF
CABMM collaborators: Brigitte von 
Rechenberg, Janine Reichenbach

Name: Fürst, Anton 
Prof. Dr. med. vet., Dipl. ECVS
Institution: Equine Hospital, Vetsuisse 
Faculty, University of Zurich
CABMM collaborators: Alois Boos, Anja 
Kipar, Patrick Kircher, Annette Liesegang,  
Brigitte von Rechenberg, Jess Snedeker
CABMM joint projects: 29
CABMM-affiliated publications: 66

General research interest: 
Our technical expertise and interests cover all fields of 
equine surgery. Currently, our research focuses mainly on 
equine orthopaedics, e.g. the treatment of arthritis, sub-
chondral cystic lesions (SCLs) and tendon injuries in the 
horse. After successful development of new treatment op-
tions in vitro, the clinical caseload offers direct future op-
portunities for their clinical application.

Name: Gantenbein, Benjamin
Prof. Dr. phil. nat. 
Institution: Institute of Surgical Technology 
and Biomechanics, University of Bern
Grants: CABMM, Gebert Rüf Foundation, 
Hansjörg Wyss and Hansjörg Wyss, 
Medical, SNF, Stiftung Lindenhof Bern
CABMM collaborators: Sufian Ahmad, 
Norbert Boos, Paolo Cinelli, Stephen  
Ferguson, Marie-Noëlle Giraud, Simon 

Hoerstrup, Brigitte von Rechenberg, Jess Snedeker, Jivko 
Stoyanov, Benedikt Weber, Franz Weber, Karin Würtz-Kozak,  
Marcy Zenobi-Wong
CABMM joint projects: 27, 63
CABMM-affiliated publications: 74

General research interest: 
The Tissue & Organ Mechanobiology (TOM) Group of the 
Institute for Surgical Technology and Biomechanics (ISTB), 
University of Bern, is performing basic research in the area 
of tissue engineering using a cross-disciplinary approach of 
biology and mechanics. Our primary aim is to understand 
the cellular response to biomechanical stimuli and how cel-
lular communities are affected in situ using 3D tissue and 
organ culture models. Our focus is on the regeneration or 
repair of the intervertebral disc and on the anterior cruci-
ate ligament.

General research interest: 
The main focus of the research group of Prof. Forterre is 
directed towards canine intervertebral disc disease and at-
lantoaxial instability with regard to biomechanics, inflam-
mation, intramedullary blood flow and pressure changes. 
Because the dog is a recognized naturally occurring clinical 
model for human disc degeneration and spinal cord trau-
ma, a translational aspect is present.

General research interest: 
Viruses are potent tools to address specific questions in 
cell biology, immunology, and molecular biology. They are 
effective vehicles for applications in molecular medicine, 
such as vaccination and gene therapy. The focus of Prof. 
Fraefel’s research group is the analysis of the molecular 
mechanisms of virus replication and the use of this infor-
mation for applying viruses in biomedical research.
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Name: Gerber, Christian 
Prof. Dr. med.
Institution: Department of Orthopaedics, 
University Hospital Balgrist, Zurich
Grants: CABMM, SNF
CABMM collaborators: Yvonne Achermann, 
Martin Flück, Peter Kronen, Dominik Meyer, 
Brigitte von Rechenberg, Jess Snedeker, 
Marcy Zenobi-Wong, Annelies Zinkernagel
CABMM joint projects: 22, 38, 43, 62

CABMM-affiliated publications: 32, 40

General research interest: 
Our research focus is primarily on surgical reconstructive 
procedures of the shoulder. In a series of research projects 
on a sheep shoulder model, our group investigated over 
the last nineteen years the etiology, pathophysiology and 
novel treatment options for rotator cuff tears. Particular 
interest lies in the degeneration and retraction of the mus-
culotendinous unit in chronic tendon tears. Novel treat-
ment approaches include chemical anabolic stimulation, 
mechanical expansion of the musculotendinous unit and 
optimization of the surgical techniques.

Name: Hämmerle, Christoph 
Prof. Dr. med. dent.
Institution: Center of Dental Medicine, 
Clinic of Fixed and Removable  
Prosthodontics and Dental Material  
Science, University of Zurich
Grants: International Team for Implanto-
logy, Osteology Foundation, SSO, Swiss 
Society of Reconstructive Dentistry
CABMM collaborators: Franz Weber

General research interest: 
Our focus is to develop and teach clinical concepts for the 
treatment of patients in need of hard and soft tissue re-
generation and the placement of oral implants for reha-
bilitation with fixed dental reconstructions. Research areas 
include regeneration of bone and oral soft tissues (pre-clin-
ical animal models as well as clinical trial in patients). We 
aim for the development of barrier membranes for guided 
bone regeneration, the application of growth factors and 
carriers for bone formation and the application of bioma-
terials for augmentation of soft and hard tissues.

Name: Gay, Steffen 
Prof. Dr. med.
Institution: Center of Experimental  
Rheumatology, University Hospital Zurich
Grants: IMI BTCure, Industry
CABMM collaborators: Norbert Boos
Stephen Ferguson, Jörg Goldhahn, Oliver 
Hausmann, Michael Hottiger, Caroline 
Ospelt, Karin Würtz-Kozak
CABMM joint projects: 44

CABMM-affiliated publications: 46
Home: http://www.zkf.uzh.ch/de/ResearchGroups/Gay.html

General research interest: 
The Center for Experimental Rheumatology Zurich is per-
forming molecular research in the field of rheumatoid 
arthritis (RA) and related autoimmune diseases. Thereby, 
we investigate key molecular and cellular events in RA, an-
kylosing spondylitis and scleroderma. In particular, our re-
search focuses on the activation of the innate immune sys-
tem in RA and on epigenetic changes leading to the stably 
activated phenotype of RA synovial fibroblasts such as DNA 
and histone methylation, histone and non-histone acety-
lation, and the expression of non-coding RNAs, including 
miRs, IncRNAs, PIWIL.

Name: Hafezi, Farhad
Prof. Dr. med., PhD
Institution: ELZA Institute AG, Dietikon; 
CABMM, University of Zurich; Department 
of Ophthalmology, University of Southern 
California, Los Angeles, California, USA
Grants: Light for Sight Foundation,
SCHWIND eye-tech solutions, Velux  
Stiftung
CABMM collaborators: Peter Kronen,  

Brigitte von Rechenberg
CABMM-affiliated publications: 4, 7, 16, 35, 36, 38, 42, 43, 
45, 47, 48, 50, 54, 58, 62, 65, 75, 77, 79, 80

General research interest: 
Farhad Hafezi’s main research interests are corneal wound 
healing, corneal infection and ocular biomechanics. The 
common link among these interests is a treatment modal-
ity that is now used in clinical ophthalmology for corneal 
diseases and dystrophies. This modality is called corneal 
cross-linking (CXL). CXL combines UV light and riboflavin 
(Vitamin B2) to modify collagen structure and biomechan-
ics. The newest clinical application is PACK-CXL, using CXL 
to treat bacterial and fungal corneal infections.

Name: Giraud, Marie-Noëlle
PD Dr. phil. nat. 
Institution: Faculty of Sciences and  
Medicine, University of Fribourg
Grants: CTI, SNF
CABMM collaborators: Martin Flück, 
Benjamin Gantenbein, Sven Hirsch, Isabel 
Wanke

General research interest: 
Acute coronary syndromes are associated with high mor-
bidity and mortality rates. Associated myocardial infarc-
tion results in maladaptive remodelling as the hallmark of 
chronic heart failure. My laboratory focuses on the devel-
opment of cell-matrix combination and tissue engineering 
as new therapeutic tools for cardiovascular diseases. In 
particular, we investigate the regenerative capacity of the 
vessels and the myocardium. 

Name: Hausmann, Oliver
PD Dr. med. 
Institution: Neuro- and Spine Center, 
Hirslanden Klinik St. Anna, Lucerne
Grants: CABMM
CABMM collaborators: Yvonne Achermann, 
Norbert Boos, Stephen Ferguson, Steffen 
Gay, Karin Würtz-Kozak, Annelies 
Zinkernagel
CABMM joint projects: 41, 44, 65

General research interest: 
I am chair of the Neuro- and Spine Center at the Hirslanden 
Klinik St. Anna in Lucerne. The focus of my clinical work is 
on degenerative changes of the adult spine.
Over the last years, a successful collaboration with the Lab-
oratory for Immunoengineering and Regenerative Medi-
cine of Prof Dr. Karin Würtz-Kozak could be established. 
With a translational bench-to-bedside approach inflamma-
tory reactions within the degenerated human disc were 
analyzed and correlated to the clinical presentation. 
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Name: Hofmann-Lehmann, Regina 
Prof. Dr. med. vet.
Institution: Department for Clinical Diag-
nostics and Services, Clinical Laboratory, 
Vetsuisse Faculty, University of Zurich
Grants: Bundesprogramm Chancen- 
gleichheit, CABMM, EGMASA, Forschungs- 
kredit UZH, Industry, Scientific and Techno-
logical Cooperation Programme Switzer-
land-Rio de Janeiro, SNF

CABMM collaborators: Ueli Braun, Annette Liesegang, 
Brigitte von Rechenberg, Raffaella Santoro
CABMM joint projects: 51
 

Name: Hottiger, Michael O. 
Prof. Dr. med. vet., Dr. phil. II
Institution: Department of Molecular 
Mechanisms of Disease, University of Zurich
Grants: CABMM, Forschungskredit UZH, Kurt 
und Senta Herrmann-Stiftung, Mäxi-Stiftung, 
NIH, Novartis Foundation for Medical-Biologi-
cal Research, Stiftung Krebsforschung Schweiz, 
SNF, SSSTC Exchange Grant, SystemsX.ch, URPP 
Translational Cancer Research

CABMM collaborators: M. Altmeyer, P. Cinelli, S. Gay, 
S. Hoerstrup, A. Kipar, C. Ospelt, B. von Rechenberg, 
J. Reichenbach, P. Richards, D. Rüfenacht, R. Santoro, V. Vogel,  
I. Wanke
CABMM joint projects: 13, 58
CABMM-affiliated publications: 2, 10, 49

General research interest: 
The Clinical Laboratory has a main research interest in clin-
ical infectiology and clinical pathology. We apply animal 
models to investigate host-pathogen interactions and have 
developed diagnostic assays for infectious diseases and im-
munological parameters. Our clinical pathologists (Dipl. 
ECVCP) have extensive expertise in the field of labora-
tory animals (hematology, chemistry, cytology etc.). More- 
over, the Center for Clinical Studies is a core research facil-
ity dedicated to support clinicians with their laboratory- 
based research projects.

General research interest: 
Inflammation is the biological response of tissues to harmful 
stimuli, such as pathogens, damaged cells, or irritants. It is 
a protective attempt of the organism to remove the injuri-
ous stimuli and to initiate the healing process. My labora-
tory is interested in the molecular mechanisms that regulate 
inflammation. In particular, we investigate the regulation 
of inflammation by posttranslational modifications of pro-
teins. Our current work focuses on the activation and func-
tion of the enzymes that catalyze these protein modifica-
tions (e.g. ADP-ribosylation) and the identification of their 
target proteins.

Name: Hirsch, Sven
Prof. Dr. (PhD)
Institution: Institute of Applied Simulation, 
Zürcher Hochschule für Angewandte Wis-
senschaften (ZHAW), Wädenswil
Grants: SystemX.ch – AneuX, University 
Hospital Essen
CABMM collaborators: Marie-Noëlle 
Giraud, Patrick Kircher, Peter Kronen, Zsolt 
Kulcsár, Niels Kuster, Serge Marbacher, 

Brigitte von Rechenberg, Daniel Rüfenacht, Isabel Wanke
CABMM joint projects: 4

General research interest: 
Prof. Hirsch applies computational techniques to model se-
lected aspects in complex physiological systems, which are 
subsequently validated using image data of real biological 
experiments. A strong focus is on vessel wall pathologies 
and their lifecycle, e.g. cerebral aneurysms.

Name: Hoerstrup, Simon P. 
Prof. Dr. med., Dr. rer. nat. 
Institution: IREM, University of Zurich; Wyss 
Zurich, ETH Zurich and University of Zurich
Grants: Alfred und Anneliese Sutter-Stöttner 
Stiftung, CABMM, CTI, EMDO-Stiftung, EU 
FP7, Forschungskredit UZH, Kurt und Senta 
Hermann-Stiftung, Mäxi-Stiftung, Olga 
Mayenfisch Stiftung, Schweizerische Herzstif-
tung, SNF, Stichting Life Sciences & Health, 

Stiftung Forschung 3R, StwF, Stiftung zur Krebsbekämpfung, 
SwissTransMed, Wyss Zurich, Zurich Heart
CABMM collaborators: M. Calcagni, P. Cinelli, B. Gantenbein,  
M. Hottiger, P. Kircher, P. Kronen, Z. Kulcsár, L. A. Laurent-Apple-
gate, B. v. Rechenberg, J. Reichenbach, D. Rüfenacht, C. Schwarz- 
wald, W. Stark, V. Vogel, I. Wanke, B. Weber, M. Zenobi-Wong

CABMM joint projects: 5, 7, 23, 24, 27, 33, 36, 47, 48, 54, 59
CABMM-affiliated publications: 1, 8, 17, 24, 28, 30, 68, 69, 73

General research interest: 
The research expertise of Prof. Simon P. Hoerstrup lies in 
the fields of (1) tissue engineering including engineered 
blood vessels, heart valves and microscale strategies for 
myocardial regeneration, (2) regenerative medicine, e.g. 
development of cell-based implants out of in vitro-gen-
erated microtissues to improve myocardial functionality 
of the diseased heart as well as (3) disease modeling, e.g. 
studying inflammatory processes that occur in the early 
development of arteriosclerosis.

Name: Keller, Emanuela 
Prof. Dr. med.
Institution: Neurocritical Care Unit, Depart-
ment of Neurosurgery, University Hospital 
Zurich
Grants: CTI, Gebert Rüf Stiftung, Helmut 
Horten Stiftung, SNF
CABMM collaborators: Serge Marbacher

General research interest: 
  Development of new methods to estimate cerebral 

hemodynamics and oxygenation
  Optical spectroscopy:  Theoretical examinations, in 

vitro examinations, development of new medical 
devices for clinical applications

  Examination of the cerebral and systemic inflamma-
tory response; development of new treatment strate-
gies against delayed ischemic deficits after subarach-
noid hemorrhage

  Development of predictive views and treatment 
recommendations based on data mining in intensive 
care medicine (project “ICUCockpit”)

Name: Hofbauer, Günther
Prof. Dr. med.
Institution: Department of Dermatology, 
University Hospital Zurich
Grants: SNF
CABMM collaborators: Daniel Rüfenacht, 
Andreas Serra, Isabel Wanke, Benedikt 
Weber
CABMM joint projects: 6

General research interest: 
The focus of Prof. Hofbauer`s research group is on squa-
mous cell carcinoma of the skin and their potential preven-
tion and treatment. He is the head of the working group 
for dermatology and organ transplantation within the 
SGDV (Swiss Society for Dermatology and Venereology) 
and represents this group within the scientific committee 
of the Swiss Transplant Cohort Study.
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Name: Kircher, Patrick R.
Prof. Dr. vet. med., PhD, EMBA UZH
Institution: Division of Diagnostic Imaging, 
Vetsuisse Faculty, University of Zurich
Grants:  Nano-Tera.ch
CABMM collaborators: Alois Boos, Anton 
Fürst, Sven Hirsch, Simon Hoerstrup, Anja 
Kipar, Peter Kronen, Zsolt Kulcsár, Antonio 
Pozzi, Brigitte von Rechenberg, Carla 
Rohrer Bley, Daniel Rüfenacht, Frank  

Steffen, Isabel Wanke
CABMM joint projects: 11, 19, 32, 37, 42, 54, 55, 60, 61
CABMM-affiliated publications: 3

General research interest: 
We are interested in the development of Functional Mag-
netic Resonance Imaging (fMRI), and MR Spectroscopy, as 
well as cardiac MRI (cMRI) in animal patients and animal 
models. In general, the cross-sectional angiographic tech-
niques are being optimized and utilized in the group. The 
Division of Diagnostic Imaging shall serve as centre of ex-
pertise in animal imaging for all affiliates of the CABMM.

Name: Kronen, Peter 
Dr. med. vet., DVM, Dipl. ECVAA
Institution: Musculoskeletal Research Unit, 
Vetsuisse Faculty, University of Zurich;   
Veterinary Anaesthesia Services International, 
Winterthur
Grants: CTI, EU, Industry, Stiftung Forschung 
3R
CABMM collaborators: M. Calcagni,  
S. Ferguson, M. Flück, C. Gerber, F. Hafezi,  

S. Hirsch, S. Hoerstrup, P. Kircher, Z. Kulcsár, L. A. Laurent- 
Applegate, D. Meyer, A. Pozzi, B. von Rechenberg, D. Rüfenacht, 
J. Snedeker, C. Spadavecchia, S. Stübinger, I. Wanke, F. Weber, 
M. Zenobi-Wong
CABMM joint projects: 9, 10, 19, 20, 39, 42, 54, 55
CABMM-affiliated publications: 15, 22, 29, 34, 44, 51

General research interest: 
  Improvement of anaesthetic techniques and methods 

in large experimental animals (rabbits, sheep, pigs, 
goats)

  Pain diagnosis in behavioral schemes (pain scales), 
their comparison with neurophysiological parameters 
and clinical relevance

  Alternative administration techniques of anaesthetic 
and analgesic drugs

Name: Kipar, Anja
Prof. Dr. med. vet. 
Institution: Institute of Veterinary Pathol-
ogy, Vetsuisse Faculty, University of Zurich
Grants: Biotechnology and Biological 
Sciences Research Council UK, CABMM, 
Journal of Comparative Pathology 
Educatinal Trust and Petplan Charitable 
Trust, Leading House for the Latin 
American Region, University of St. Gallen

CABMM collaborators: Ueli Braun, Anton Fürst, Michael  
Hottiger, Patrick Kircher, Annette Liesegang, Brigitte von 
Rechenberg, Colin Schwarzwald, Viola Vogel
CABMM joint projects: 15

General research interest: 
The main interest of my group is the pathogenesis of infec-
tious diseases with strong emphasis on virus infections, like 
Boid Inclusion Body Disease (BIBD) of boid snakes, Feline 
Infectious Peritonitis (FIP), and Malignant Catarrhal Fever 
in cattle. Our animal work covers a wide range of viral and 
bacterial diseases and expands to toxicopathology. With 
the Laboratory for Animal Model Pathology (LAMP), we 
maintain a research platform that offers technical service 
and expert pathologist input to a wide range of animal 
studies with a morphological component. The output re-
flects the benefit of such collaborative, interdisciplinary 
approaches.

Name: Kulcsár, Zsolt
PD Dr. med., Dr. sc. nat.
Institution: Department of Neuro- 
radiology, University Hospital Zurich
CABMM collaborators: Simon Hoerstrup, 
Patrick Kircher, Peter Kronen, Serge 
Marbacher, Brigitte von Rechenberg,  
Daniel Rüfenacht, Isabel Wanke
CABMM joint projects: 54
CABMM-affiliated publications: 26, 44

General research interest: 
PD Dr. Kulcsár is leading the Neurointerventional Unit 
at the Department of Neuroradiology of the University  
Hospital Zurich. Besides the clinical work in minimally in-
vasive management of neurovascular and spinal diseases, 
his major scientific research interest focuses on the devel-
opment and evolution, hemodynamic aspects and treat-
ment modalities of cerebral aneurysms and also on imag-
ing and invasive management of acute ischemic stroke. 

Name: Kuster, Niels 
Prof. Dr. sc. ETH Zurich
Institution:  IT’IS Foundation for Research 
on Information Technologies in Society, 
Zurich
Grants: ANSES, BAFU, BAG, BAKOM, BFE, 
BfS, Clearity, Disney Research, CTI, COST, 
ETH, EUREKA, EUROSTARS, Fondation Latsis 
Internationale, Imperial College London, 
Industry (several), INERIS, Nano-Tera, NIEHS, 

NIH, NIST, SAMW, SBFI, SNF, SystemsX.ch – AneuX, UZH
CABMM collaborators: Sven Hirsch, Brigitte von Rechenberg, 
Carla Rohrer Bley, Daniel Rüfenacht, Isabel Wanke
CABMM joint projects: 4, 34

General research interest: 
Core research areas: development of 1) functionalized 
computational human anatomical models, 2) multi-physics 
and multi-scale simulation methods and technologies to 
model interactions between physical agents and biological 
processes and structures, and 3) tissue models (e.g. neuro, 
perfusion models) and their application for optimizing 
treatment planning and therapeutic techniques. Addi-
tional competencies: hyperthermia, MR safety, validation 
procedures. 

Name: Laurent-Applegate, Lee Ann 
Prof. Dr. med.
Institution: Department of Musculoskeletal 
Medicine, Service of Plastic and Reconstruc-
tive Surgery, Unit of Regenerative Therapy, 
University Hospital Lausanne
Grants: CABMM, EU FP7, FRNS, Lausanne 
Orthopaedic Research Foundation, Micro-
ScapesX, SwissTransMed
CABMM collaborators: Felix Althaus,  

Maurizio Calcagni, Simon Hoerstrup, Peter Kronen, Brigitte 
von Rechenberg, Gian Salzmann, Jess Snedeker, Stefan 
Stübinger, Karin Würtz-Kozak, Marcy Zenobi-Wong
CABMM joint projects: 8, 30, 40, 53
CABMM-affiliated publications: 27, 70

General research interest: 
We are interested in addressing clinical problems relating 
to tissue repair based on the concept that unlike adult tis-
sue, fetal tissue undergoes rapid healing with little inflam-
mation and no scar tissue. As such, our laboratory has now 
established cell banks of progenitor cells harvested from a 
variety of tissue sources including human bone, cartilage, 
disc, muscle, tendon and skin, and these are being used to 
successfully develop cellular therapies and associated deliv-
ery systems for severely burned patients, acute and chronic 
wounds and for all other musculoskeletal tissues.
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Name: Liesegang, Annette 
Prof. Dr. med. vet., Dipl. ECVCN, IVAS 
Institution: Institute of Animal Nutrition, 
Vetsuisse Faculty, University of Zurich
Grants: Albert-Heim-Stiftung, SNF, SVWZH 
Grant, Zebra Foundation
CABMM collaborators:  Alois Boos, 
Stephen Ferguson, Alfredo Franco-Obregón, 
Anton Fürst, Regina Hofmann-Lehmann, 
Anja Kipar, Ralph Müller, Antonio Pozzi, 

Brigitte von Rechenberg, Raffaella Santoro, Karin Würtz-
Kozak
CABMM joint projects: 2, 46, 51
CABMM-affiliated publications: 5, 20, 56, 67

General research interest: 
The group focuses on bone and mineral research:

  Importance of physiological and nutritional influences 
on bone resorption and formation

  Measurement of bone and cartilage markers and bone 
mineral density (quantitative peripheral computerto-
mography) in many species, also during gestation and 
lactation under different influences

  Calcium resorption in the intestine with Immunhisto- 
chemistry and Western blot

  Mechanisms of longitudinal growth regulation within 
growth plates in foals and lambs

  Hormones of calcium metabolism
  Osteoporosis
  Vitamin D metabolism in the skin

Name: Loibl, Markus
PD Dr. med. 
Institution: Schulthess Clinic, Zurich

General research interest: 
Preclinical trials led to a better understanding of the de-
mands of the native environment in the degenerating disc. 
I am interested in the regenerative effect of cell-based ap-
plications and locally applicable drugs in the intervertebral 
disc (IVD) niche to prevent disc degeneration and promote 
disc regeneration. As a clinician, I am interested in trans-
lating basic science knowledge to develop appropriateness 
criteria for regenerative tretments in a clinical setting.

Name: Meyer, Dominik C.
Prof. Dr. med.    
Institution: Department of Orthopaedics, 
University Hospital Balgrist, Zurich 
Grants: EMPA, KARL STORZ GmbH,  
Mäxi-Stiftung, SNF, ResOrtho Foundation
CABMM collaborators: Yvonne Achermann, 
Martin Flück, Christian Gerber, Peter 
Kronen, Brigitte von Rechenberg, Jess 
Snedeker, Annelies Zinkernagel

CABMM joint projects: 22, 38, 39, 43, 62
CABMM-affiliated publications: 32, 40

General research interest: 
Our research focuses on surgical reconstructive procedures 
on soft tissues such as muscles, tendons, ligaments and 
menisci in the shoulder and the knee. In a sheep shoulder 
model, our group has investigated for nineteen years the 
etiology, pathophysiology and novel treatment options for 
rotator cuff tears. On the knee, we primarily investigate 
novel treatment approaches for the reconstruction and re-
pair of the cruciate ligament in vivo and in vitro.

Name: Müller, Ralph 
Prof. Dr. sc.
Institution: Laboratory for Bone 
Biomechanics, Institute for  
Biomechanics, ETH Zurich
Grants: COST, ERC, EU, SNF
CABMM collaborators: Stephen Ferguson, 
Annette Liesegang, Peter Richards, Jess 
Snedeker, André Studart, Karin Würtz-
Kozak

CABMM joint projects: 3
CABMM-affiliated publications: 53

General research interest: 
The research the Müller group has completed and is cur-
rently pursuing employs state-of-the-art biomechanical 
testing and simulation techniques as well as novel bioim-
aging and visualization strategies for musculoskeletal tis-
sues. Today, these techniques are successfully employed for 
the quantitative assessment and monitoring of structure 
function relationships in tissue regeneration, growth and 
adaptation. The approaches are now often used for precise 
phenotypic characterization of tissue response in mamma-
lian genetics, mechanobiology as well as tissue engineer-
ing and regenerative medicine.

Name: Ospelt, Caroline
PD Dr. med., PhD
Institution: Center of Experimental 
Rheumatology, University Hospital Zurich
Grants: AbbVie, CABMM, Gebauer  
Stiftung, Kurt und Senta Herrmann-
Stiftung, OPO-Stiftung, SNF, Swiss Life 
Jubiläumsstiftung
CABMM collaborators: Steffen Gay, 
Michael Hottiger, Karin Würtz-Kozak, 

Marcy Zenobi-Wong
CABMM joint projects: 50
CABMM-affiliated publications: 31, 46

General research interest: 
In one of the leading centers worldwide for the analysis 
of synovial fibroblasts in rheumatoid arthritis, Dr. Ospelt`s 
track record is the analysis of innate immune mechanisms 
and epigenetic changes within this complex field. Further-
more, the group analyses the role of non-coding RNAs, his-
tone acetylation and DNA methylation.

Name: Marbacher, Serge
PD Dr. med., PhD
Institution: Cerebrovascular Research Group, 
Department of Neurosurgery, Kantonsspital 
Aarau
Grants: Research Council Kantonsspital 
Aarau
CABMM collaborators: Sven Hirsch, 
Emanuela Keller, Zsolt Kulcsár, Brigitte von 
Rechenberg, Daniel Rüfenacht, Isabel Wanke

General research interest: 
The cerebrovascular research group focuses on cerebral an-
eurysms, e.g. endovascular treatment options to prevent 
aneurysm rupture and sequels of subarachnoid hemor-
rhage after their rupture. We currently work with a novel 
sidewall rat and rabbit aneurysm model using decellular-
ized arterial grafts to investigate inflammatory processes 
eventually leading to aneurysm growth and rupture. It is 
our ultimate goal to find novel endovascular treatment 
modalities that completely exclude the aneurysm from the 
circulation and reconstruct the diseased arterial segment.
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Name: von Rechenberg, Brigitte
Prof. Dr. med. vet., Dipl. ECVS
Institution: Musculoskeletal Research 
Unit (MSRU), Vetsuisse Faculty, University of 
Zurich
Grants: CABMM, CTI, EU FP7, Mäxi-Stiftung, 
Nano-Tera, Sinergia, SwissTransMed,  
SystemsX.ch
CABMM collaborators: Yvonne Achermann, 
Matthias Altmeyer, Alois Boos, Maurizio 

Calcagni, Paolo Cinelli, Stephen Ferguson, Martin Flück,  
Cornel Fraefel, Anton Fürst, Benjamin Gantenbein, Christian 
Gerber, Farhad Hafezi, Sven Hirsch, Simon Hoerstrup, Regina 
Hofmann-Lehmann, Michael Hottiger, Anja Kipar, Patrick 
Kircher, Peter Kronen, Zsolt Kulcsár, Niels Kuster, Lee Ann 
Laurent-Applegate, Annette Liesegang, Serge Marbacher, 
Dominik Meyer, Antonio Pozzi, Janine Reichenbach, Daniel 
Rüfenacht, Gian Salzmann, Raffaella Santoro, Andreas Serra, 
Jess Snedeker, André Studart, Stefan Stübinger, Viola Vogel, 
Isabel Wanke, Benedikt Weber, Karin Würtz-Kozak, Marcy 
Zenobi-Wong
CABMM joint projects: 
4, 8, 9, 10, 11, 24, 28, 29, 32, 36, 37, 38, 39, 40, 42, 47, 48, 49, 
51, 53, 57, 59, 62
CABMM-affiliated publications: 
3, 15, 22, 29, 32, 40, 49, 52, 63, 66

General research interest: 
Our main interest in musculoskeletal research is focusing 
on bone and cartilage. There, we investigate fracture and 
defect healing with or without the application of bioma-
terials/biomimetics, the influence of inflammation in bone 
and cartilage healing as well as the importance of physi-
ological remodeling of subchondral bone and cartilage. At 
the same time, we have embarked on other fields together 
with our collaborators and expanded in wound healing 
of deep and infected skin wounds, aneurism research and 
experimental anesthesia and pain management. Further-
more, as experimental animal facility we have received GLP 
accreditation by the Swiss Medic in 2014 and have been 
re-accredited in 2017. In this capacity, we have broadened 
our scope to other fields of experimental medicine and 
support other CABMM members with their experimental 
animal experiments as well.

Name: Reichenbach, Janine
Prof. Dr. med.
Institution: Division of Immunology, 
IREM-associated group Gene Therapy, 
University Children`s Hospital Zurich
Grants: CGD Society, EU FP7, Fondazione 
Ettore e Valeria Rossi, Gebert Rüf Stiftung, 
Gottfried und Julia Bangerter-Rhyner-
Stiftung, HSM-2 Immunology, ZHIP
CABMM collaborators: Matthias Altmeyer,  

Cornel Fraefel, Simon Hoerstrup, Michael Hottiger, Brigitte 
von Rechenberg
CABMM-affiliated publications: 12, 33

General research interest: 
The research group of Prof. Reichenbach is focused on in-
born errors of the immune system, spanning from analy-
sis of molecular pathophysiology to development of new 
therapeutic concepts and therapeutic correction by clinical 
gene therapy. 

Name: Richards, Peter J. 
PD Dr. (PhD)
Institution: Bone and Stem Cell Research 
Group, CABMM, University of Zurich (until 
09 / 2017); Novartis Institutes for BioMedical 
Research, Basel
Grants: CABMM, SNF, Stiftung für wissen-
schaftliche Forschung an der UZH, Swiss 
Life, Uniscientia Stiftung 
CABMM collaborators: Paolo Cinelli, 

Alfredo Franco-Obregón, Michael Hottiger, Ralph Müller, 
Jess Snedeker, Franz Weber
CABMM-affiliated publications: 
2, 9, 11, 25, 55, 60, 61, 66

General research interest: 
We are primarily interested in elucidating the processes 
governing multipotent stromal cell (MSC) lineage commit-
ment, and in understanding how dysregulation of such 
processes can contribute to the development of various 
human pathologies.

Name: Pozzi, Antonio
Prof. Dr. med. vet., Dipl. ECVS/ACVS, Dipl. 
ACVSMR
Institution: Clinic for Small Animal Surgery, 
Vetsuisse Faculty, University of Zurich
Grants: AOVET, CABMM, Industry
CABMM collaborators: Stephen Ferguson, 
Franck Forterre, Patrick Kircher, Peter  
Kronen, Annette Liesegang, Brigitte von 
Rechenberg, Carla Rohrer Bley, Jess  

Snedeker, Frank Steffen, Karin Würtz-Kozak
CABMM joint projects: 16

General research interest: 
The focus of my research is joint physiology and patho-
physiology. My research focus aims at understanding basic 
mechanisms of joint disease to develop novel treatments 
for dogs and humans. The most significant example is my 
work on meniscus (stifle-knee joint), ranging from bench-
top to clinical research, with relevance for both animal and 
human health. As chair of the Clinic for Small Animal Sur-
gery, I also lead the clinic research program. The major goal 
of the research teams of the Clinic for Small Animal Surgery 
is to study clinical problems in companion animals that pro-
vide naturally occurring models for human diseases, includ-
ing areas such as spine, trauma and oncologic surgery.

Name: Rohrer Bley, Carla
Prof. Dr. med. vet. 
Institution: Division of Radiation Oncology, 
Vetsuisse Faculty, University of Zurich
Grants: Albert-Heim-Stiftung, CABMM, 
Marie-Louise von Muralt-Stiftung für 
Kleintiere, SNF
CABMM collaborators: Nicole Borel, Franck 
Forterre, Patrick Kircher, Niels Kuster,
Antonio Pozzi

CABMM joint projects: 34
CABMM-affiliated publications: 57

General research interest: 
My group’s research is focused on radiation therapy in all 
aspects (basic and clinical radiobiology, radiotherapy). Our 
clinic is well equipped, counting to one of the most state-
of-the-art veterinary cancer treatment facilities in Europe. 
While treating animal patients with spontaneously occur-
ring tumours we believe that with research focusing at 
diseases or conditions similar to those occurring in human 
patients, we can make our contribution to increase the 
complex knowledge about cancer.
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Name: Santoro, Raffaella 
PD Dr. rer. nat. 
Institution: Department of Molecular 
Mechanisms of Disease, University of Zurich
Grants: Eurostars, Julius-Müller-Stiftung, 
Krebsliga Schweiz, Krebsliga Zürich, Novartis, 
Olga Mayenfisch Stiftung, Sassella-Stiftung, 
SNF, SNF Sinergia, Stiftung für Wissen-
schaftliche Forschung an der UZH, Theodor 
und Ida Herzog-Egli-Stiftung 

CABMM collaborators: Matthias Altmeyer, Paolo Cinelli, 
Regina Hofmann-Lehmann, Michael Hottiger, Annette 
Liesegang, Brigitte von Rechenberg
CABMM joint projects: 25, 51
CABMM-affiliated publications: 59

General research interest: 
Every cell contains the same genetic information, yet they 
differentiate into distinct tissues and organs. This property 
is mainly interpreted at the level of epigenetics and chro-
matin structure via non-coding RNAs and modifications at 
histones and DNA. We aim to elucidate how epigenetic 
mechanisms establish and maintain cell identity. Our mis-
sion is to identify chromatin and epigenetic regulators and 
to define the pathways contributing to pluripotency, neo-
plastic transformation and metastasis.

Name: Schwarzwald, Colin C. 
Prof. Dr. med. vet., PhD,  
Dipl. ACVIM, ECEIM
Institution: Clinic for Equine Internal 
Medicine, Equine Department, Vetsuisse 
Faculty, University of Zurich
Grants: CTI, Forschungskredit UZH, Stiftung 
für Herz- und Kreislaufkrankheiten, 
Stiftung Pro Pferd
CABMM collaborators: Simon Hoerstrup, 

 Anja Kipar, Benedikt Weber
CABMM joint projects: 5
CABMM-affiliated publications: 8, 28

General research interest: 
Large animal and comparative cardiology, with emphasis 
on echocardiography, cardiac electrophysiology, hemody-
namic monitoring, cardiovascular pharmacology, and car-
diac biomarkers. Rodent echocardiography service.

Name: Salzmann, Gian
Prof. Dr. med.
Institution: Orthopaedics, Lower 
extremities, Schulthess Clinic, Zurich
Grants: Alwin Jäger Stiftung, CABMM, 
GOTS, Mäxi-Stiftung, SNF, Stiftung 
Lindenhof Bern
CABMM collaborators: Lee Ann Laurent-
Applegate, Brigitte von Rechenberg, 
Karin Würtz-Kozak, Marcy Zenobi-Wong

CABMM joint projects: 56, 64
CABMM-affiliated publications: 27, 70

General research interest: 
As a clinician-scientist, Prof. Salzmann is optimally posi-
tioned to observe first-hand the limitations of current car-
tilage repair procedures and will help towards translation 
from bench-to-bedside. Experimental research includes 
the application of gene therapy and mechanical loading 
on articular chondrocytes in small animal models and the 
use of chondrocytes and stem cells in clinical applications.

Name: Serra, Andreas
Prof. Dr. med., MPH
Institution: Department of Internal Medi-
cine and Nephrology, Klinik Hirslanden, 
Zurich; Epidemiology, Biostatistics and  
Prevention Institute (EBPI), University of 
Zurich
Grants: Industry 
CABMM collaborators: Günther Hofbauer, 
Brigitte von Rechenberg, Daniel Rüfenacht, 

Isabel Wanke, Benedikt Weber
CABMM joint projects: 6

General research interest: 
Prof. Serra`s research focus lies on mammalian  
target of rapamycin (mTOR) signaling pathway, therapies 
for autosomal dominant polycystic kidney disease (ADPKD) 
and treatment for tuberous sclerosis (TSC). As a result of 
his scientific background, he is head of the Suisse ADPKD 
cohort (www.adpkd.ch) and co-director of the Swiss TSC 
network (www.swissTSCnetwork.ch).

   
Name: Rüfenacht, Daniel A. 
Prof. Dr. med.
Institution: Neuroradiology, Swiss 
NeuroInstitute, Klinik Hirslanden, Zurich;  
InterventionalWorkResearch (IWR), Swiss-
NeuroFoundation; Department of Cardio-
vascular Science, University of Sheffield, UK
Grants: CTI, EU FP7, Industry, SNF,  
SwissNeuroFoundation, University of Essen
CABMM collaborators: S. Hirsch,  

S. Hoerstrup, G. Hofbauer, M. Hottiger, P. Kircher, P. Kronen,  
Z. Kulcsár, N. Kuster, S. Marbacher, B. von Rechenberg,  
A. Serra, V. Vogel, I. Wanke
CABMM joint projects: 4, 6, 54, 59, 60
CABMM-affiliated publications: 26

General research interest: 
The IWR group is interested in understanding, imaging and 
visualization of neurovascular diseases and minimally in-
vasive treatment options. Research focuses on vessel wall 
pathologies (esp. intracranial aneurysms), AVM and vascu-
lar dementia. Biological pathways of interest include an-
giogenesis (mTOR) and degeneration (NF-κB). Translational 
research efforts include supporting exploratory workshops, 
multiscale modelling and methods connecting biomechan-
ics with biological effects at cellular and organ system 
level. We support development of methodologies to inves-
tigate disease understanding and therapeutic effects and 
the development of a sustainable databank for neurovas-
cular diseases (AneuX, SwissNeuroFoundation).

Name: Snedeker, Jess G. 
Prof. Dr. (PhD)
Institution: Department of Orthopaedic 
Biomechanics, University of Zurich; 
Institute for Biomechanics, ETH Zurich
Grants: Balgrist Foundation, CTI, ETH  
Research Grant, Kurt und Senta Herrmann-
Stiftung, SNF, Vontobel-Stiftung
CABMM collaborators: N. Boos, P. Cinelli, 
S. Ferguson, M. Flück, A. Franco-Obregón, 

A. Fürst, B. Gantenbein, C. Gerber, J. Goldhahn, P. Kronen, 
L. A. Laurent-Applegate, D. Meyer, R. Müller, A. Pozzi, B. von 
Rechenberg, P. Richards, F. Weber, K. Würtz-Kozak, M. Zenobi- 
Wong
CABMM joint projects: 14, 22, 39, 46

General research interest: 
The Snedeker Laboratory expertise is in the development 
and application of novel functional imaging platforms to 
quantify and characterize cell-matrix mechanical interac-
tions. The laboratory specifically targets hypotheses relat-
ed to the influence that extracellular matrix composition 
(collagen type, proteoglycan content) and mechanics have 
on tendon cell and stem cell behaviour (proliferation, dif-
ferentiation).
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Name: Steffen, Frank 
Prof. Dr. med. vet., Dipl. ECVN
Institution: Section of Neurology / 
Neurosurgery, Small Animal Department, 
Vetsuisse Faculty, University of Zurich
Grants: CABMM, SNF
CABMM collaborators: Stephen Ferguson, 
Patrick Kircher, Antonio Pozzi, Jivko  
Stoyanov, Karin Würtz-Kozak
CABMM joint projects: 17, 18, 35

General research interest: 
There is a broad interest focused on clinical and surgical 
aspects of intervertebral disc degeneration including re-
generation strategies, clinical assessment of outcome, di-
agnostic imaging follow-up and translational studies. Cur-
rently, we are treating dogs with degenerated discs using 
autologous mesenchymal stem cells and follow those dogs 
clinically and with MRI in order to study the clinical efficacy 
of this novel therapy.

Name: Stoyanov, Jivko 
PD Dr. (PhD)
Institution: Biomedical Laboratories, Swiss 
Paraplegic Research, Nottwill
Grants: CABMM, SNF, Swiss Paraplegic 
Foundation
CABMM collaborators: Stephen Ferguson, 
Benjamin Gantenbein, Frank Steffen, Karin 
Würtz-Kozak
CABMM joint projects: 17, 18, 26

CABMM-affiliated publications: 78

General research interest: 
We are interested in optimizing cell interaction with tissue 
engineering matrices for the purpose of regeneration and 
to modulate inflammation in intervertebral discs (IVD). We 
isolate and culture human and canine IVD cells and mesen-
chymal stem cells (MSCs) and have knowledge in hypoxic 
cell culture, molecular and biochemical methods and live 
cell imaging. We have a substantial collection of matched 
(from same donor) cell sets - IVD cells, MSCs and PBMCs 
(peripheral blood mononuclear cells). Other focus areas 
are the aging of MSCs, and the operation of a biobank for 
spinal cord injury (SCI) samples and immunosenescence in 
persons with SCI.

Name: Stark, Wendelin J. 
Prof. Dr. (PhD) 
Institution: Functional Materials Laboratory, 
Institute for Chemical and Bioengineering, 
ETH Zurich
Grants: Gebert Rüf Stiftung
CABMM collaborators: Paolo Cinelli, Simon 
Hoerstrup, Marcy Zenobi-Wong

General research interest: 
We develop biodegradable additives to make inert materi-
als bioactive. This makes soft tissue implants adhere better 
to the implanted material, and reduces friction, tear off 
and may potentially reduce risks for infections. 
Since 2013, we have worked on soft implants, particularly 
with 3D printed heart like pumps, as part of the Zurich 
Heart Project. 
Since 2016, we have developed biosensors containing 
living materials, and enabling local read out of complex 
chemical or, potentially biological samples.

Name: Spreng, David 
Prof. Dr. med. vet., 
Dipl. ECVS, Dipl. ACVECC
Institution: Section of Small Animal Surgery, 
Vetsuisse Faculty, University of Bern
CABMM collaborators: Franck Forterre, 
Karin Würtz-Kozak
CABMM joint projects: 45
CABMM-affiliated publications: 76

General research interest: 
Our group is interested in the pathophysiology of partial 
cranial (anterior) cruciate ligament rupture in the dog. We 
are currently working on understanding the pathomech-
anism of NO induced apoptotic cell death and its conse-
quences on potential healing capacities of the ligament.

Name: Spadavecchia, Claudia 
Prof. Dr. med. vet., PhD, 
Dipl. ECVAA
Institution: Institute of  Veterinary Anaes-
thesiology and Pain Therapy, Department 
of Clinical  Veterinary Medicine, Vetsuisse 
Faculty, University of Bern
Grants: Fondation Sur-La-Croix / Agroscope
CABMM collaborators: Franck Forterre,   
Peter Kronen 

General research interest: 
Our main research interest is pain in animals. We aim at de-
veloping objective, valid and reliable tools to evaluate spe-
cies-specific nociceptive physio-pathological processes and 
pain behaviour and at refining procedures and techniques 
to improve pain treatment in domestic and laboratory ani-
mals. Our major areas of interest are 1) neurophysiological 
characterization of acute and persistent pain to provide 
evidence in the context of animal welfare, 2) development 
of perioperative pain treatment strategies in clinical and 
experimental settings and 3) optimization of methods to 
treat acute perioperative pain. 

Name: Studart, André R. 
Prof. Dr. (PhD)
Institution: Complex Materials, Department 
of Materials, ETH Zurich
Grants: CTI, Industry, SCCER Mobility, SNF, 
Strategic Focus Area
CABMM collaborators: Ralph Müller,   
Brigitte von Rechenberg, Marcy Zenobi-
Wong

General research interest: 
Our research is focused on the design and assembly of new 
porous materials and functional capsules of potential use 
as scaffolds and drug release agents in regenerative medi-
cine. In the area of porous materials, we are interested in 
studying hierarchical porous architectures that can provide 
physical and chemical cues to accelerate regeneration in 
soft and hard tissues. In the area of functional capsules, 
we use microfluidic devices to develop smart, responsive 
capsules that could potentially be used for the controlled 
release of drugs and growth factors in the body upon dif-
ferent types of external stimuli.
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Name: Weber, Franz E. 
Prof. Dr. rer. nat.
Institution: Oral Biotechnology & Bio- 
engineering, Center of Dentistry / MKG, 
University of Zurich
Grants: SNF
CABMM collaborators: Paolo Cinelli, Martin 
Flück, Christoph Hämmerle, Peter Kronen, 
Peter Richards, Jess Snedeker, Stefan  
Stübinger, Marcy Zenobi-Wong

CABMM joint projects: 20
CABMM-affiliated publications: 6, 18, 37, 39, 41, 61
 

General research interest: 
The main interest of our research laboratory is the healing 
of large bone defects of the mandible and the cranium. 
At present, we mainly focus on the microstructure of bone 
substitutes to optimize osteoconduction and realize this 
topic by additive manufacturing of calcium phosphates, 
bioglass, and with partners for titanium and magnesium. 
Epigenetics and bone regeneration are another subject of 
research. On the field of osteoinduction, we produce and 
design growth factors to promote bone formation. 

Name: Wanke, Isabel
Prof. Dr. med.
Institution: Neuroradiology, Swiss Neuro 
Institute, Klinik Hirslanden, Zurich;  
InterventionalWorkResearch (IWR),  
SwissNeuroFoundation; Institute of  
Diagnostic and Interventional Radiology 
and Neuroradiology, University Hospital  
Essen, Germany
Grants: CTI, EU FP7, Industry, SNF, 

SwissNeuroFoundation, University of Essen
CABMM collaborators: M. N. Giraud, S. Hirsch, S. Hoerstrup, 
G. Hofbauer, M. Hottiger, P. Kircher, P. Kronen, Z. Kulcsár, N. 
Kuster, S. Marbacher, B. von Rechenberg, D. Rüfenacht, A. Serra
CABMM joint projects: 4, 6, 54, 61
CABMM-affiliated publications: 26, 44

General research interest: 
The IWR group is interested in understanding, imaging and 
visualization of neurovascular diseases and minimally in-
vasive treatment options. Research focuses on vessel wall 
pathologies, AVM and vascular dementia. Biological path-
ways of interest include angiogenesis and degeneration. 
Translational research efforts include supporting explora-
tory workshops, multiscale modelling and methods con-
necting biomechanics with biological effects at cellular and 
organ system level. We support development of methodol-
ogies to investigate disease understanding and therapeutic 
effects and the development of a sustainable databank for 
neurovascular diseases.

Name: Vogel, Viola 
Prof. Dr. (PhD), Dr. h. c. 
Institution: Laboratory of Applied  
Mechanobiology, ETH Zurich
Grants: NCCR, SNF
CABMM collaborators: Jörg Goldhahn, 
Simon Hoerstrup, Michael Hottiger, Anja 
Kipar, Brigitte von Rechenberg, Benedikt 
Weber, Marcy Zenobi-Wong
CABMM joint projects: 33

General research interest: 
The focus of Prof. Vogel's laboratory is to learn how me-
chanical forces are sensed by bacteria, cells and tissues, 
how the stretching of proteins can switch their structure-
function relationship and thus cell signaling, and how such 
insights can be exploited for biomedical applications and 
in regenerative medicine. This includes asking how the 
mechanobiology of extracellular matrix directs stem cell 
differentiation and (micro)tissue functions.

Name: Weber, Benedikt
PD Dr. med., Dr. sc. nat. 
Institution: Regenerative Medicine and 
Organoid Technology Research Program, 
Department of Surgical Research, University 
and University Hospital Zurich
Grants: CABMM, ETH Research Grant, Fonds 
Medizinische Forschung, Forschungskredit 
UZH, HMZ Seed Grant, Olga Mayenfisch 
Stiftung, SNF, Stiftung Forschung 3R, 

Stiftung für Wissenschaftliche Forschung an der UZH
CABMM collaborators: Paolo Cinelli, Benjamin Gantenbein,  
Simon Hoerstrup, Günther Hofbauer, Brigitte von Rechenberg, 
Colin Schwarzwald, Andreas Serra, Viola Vogel
CABMM joint projects: 27
CABMM-affiliated publications: 1, 8, 24, 28, 30, 68, 69, 73

General research interest: 
The research focus of Dr. Weber is to investigate the use 
of different cell and stem cell sources for vascular bioen-
gineering and for in vitro modeling of (cardio)vascular 
diseases. The group has demonstrated the successful in 
vitro manufacture and in vivo implantation of different 
vascular bioengineered structures, including heart valves, 
venous vales and blood vessels. A major focus lies on the 
underlying remodeling mechanisms in vivo with regards 
to guiding in situ cellularization, scaffold (bio)degradation 
and neotissue formation.

Name: Stübinger, Stefan 
PD Dr. med. dent.
Institution: Hightech Research Center of 
Cranio-Maxillofacial Surgery, Department 
of Biomedical Engineering, Medical Faculty, 
University of Basel
Grants: CTI, Swiss Nanoscience Institute, 
Industry
CABMM collaborators: Stephen Ferguson, 
Peter Kronen, Lee Ann Laurent-Applegate, 

Brigitte von Rechenberg, Franz Weber
CABMM joint projects: 9, 10, 20, 28
CABMM-affiliated publications: 14, 15, 23, 29, 63

General research interest: 
The Department of Biomedical Engineering at the Medi-
cal Faculty of the University of Basel was recently awarded 
a Flagship Project from the Werner Siemens-Foundation 
(Zug/Switzerland). Aim of this interdisciplinary project 
called Minimally Invasive Robot-guided Computer-assisted 
Laser OsteotomE (MIRACLE) is the development of an en-
doscopic system for cutting bone with laser light. The pro-
ject deals with three main topics: A) Laser technology and 
robotics B) navigation and augmented reality and C) smart 
implants and clinical transfer.

Name: Würtz-Kozak, Karin 
Prof. Dr. hum. biol., MBA
Institution: Laboratory for Immunoengineer-
ing & Regenerative Medicine, ETH Zurich; 
University of Potsdam, Germany
Grants: AOSPINE, CABMM, CTI, EURO-
SPINE, HMZ Seed Grant, OPO-Stiftung, SNF, 
Vontobel-Stiftung
CABMM collaborators: Yvonne Achermann, 
Norbert Boos, Stephen Ferguson, Franck 

Forterre, Alfredo Franco-Obregón, Benjamin Gantenbein,  
Steffen Gay, Oliver Hausmann, Lee Ann Laurent-Applegate, 
Annette Liesegang, Ralph Müller, Caroline Ospelt, Antonio 
Pozzi, Brigitte von Rechenberg, Gian Salzmann, Jess Snedeker, 
David Spreng, Frank Steffen, Jivko Stoyanov, Marcy Zenobi-
Wong, Annelies Zinkernagel

CABMM joint projects: 3, 14, 16, 26, 31, 35, 41, 44, 45, 46, 
56, 65
CABMM-affiliated publications: 19, 21, 31, 53, 76

General research interest: 
My research aims to improve the understanding of the cel-
lular mechanisms underlying specific pathologies (predom-
inantly musculoskeletal and skin disorders), with a focus on 
inflammation and inflammaging. This information is then 
utilized for the development of novel treatment options 
that allow for tissue regeneration and pain reduction, ap-
plying engineering principles (e.g. genome engineering, 
engineering of functional biomaterials) as well as princi-
ples from molecular medicine (e.g. pathway modulation).
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Name: Auer, Jörg A. 
Prof. em. Dr. med. vet., Dr. h. c., Dipl. ECVS, Dipl. ACVS
Institution: Equine Hospital,  Vetsuisse Faculty, University of Zurich

Name: Hübscher, Ulrich 
Prof. em. Dr. med. vet.
Institution: Institute of  Veterinary Biochemistry and Molecular Biology, University of Zurich

honorary members

Name: Althaus, Felix R. 
Prof. em. Dr. med. vet.
Institution: Institute of Pharmacology and Toxicology,  Vetsuisse Faculty, University of Zurich

Name: Boos, Norbert 
Prof. Dr. med. 
Institution: Prodorso, Centre for Spinal Medicine, Zurich

Name: Braun, Ueli 
Prof. Dr. med. vet., Dr. h. c.
Institution: Department of Farm Animals, Vetsuisse Faculty, University of Zurich

Name: Bürki, Kurt
Prof. em. Dr. sc. nat.
Institution: Institute of Laboratory Animal Science, Vetsuisse Faculty, University of Zurich

Name: Goldhahn, Jörg 
Prof. Dr. med.
Institution: Novartis Institutes for Biomedical Research, Basel (until 2016),
Department of Health Sciences and Technology, ETH Zurich

alumni members
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Name: Zinkernagel, Annelies
Prof. Dr. med., PhD
Institution: Department of Infectious 
Diseases and Hospital Epidemiology, 
University Hospital Zurich
Grants: Gottfried und Julia Bangerter-
Rhyner-Stiftung, SNF
CABMM collaborators: Yvonne Achermann, 
Christian Gerber, Oliver Hausmann, Dominik 
Meyer, Karin Würtz-Kozak

CABMM joint projects: 43, 65

General research interest: 
The scientific interest of Prof. Zinkernagel’s group are bac-
terial pathogenesis, increasing antibiotic resistance and 
therefore possible new treatment strategies. Special focus 
lies on the role of virulence factors during pathogenesis, 
persistence of Staphylococcus aureus that goes along with 
antibiotic tolerance and high relapse rates and the charac-
terization of bacteria within biofilms.

Name: Zenobi-Wong, Marcy 
Prof. Dr. (PhD)
Institution: Tissue Engineering and  
Biofabrication, Institute for Biomechanics, 
ETH Zurich
Grants: CABMM, ETH Foundation, SNF
CABMM collaborators: Jeffrey Bode,  
Stephen Ferguson, Martin Flück, Benjamin 
Gantenbein, Christian Gerber, Jörg  
Goldhahn, Simon Hoerstrup, Peter Kronen, 

Lee Ann Laurent-Applegate, Caroline Ospelt, Brigitte von  
Rechenberg, Gian Salzmann, Jess Snedeker, Wendelin Stark, 
André Studart, Viola Vogel, Franz Weber, Karin Würtz-Kozak
CABMM joint projects: 1, 21, 30, 40, 50, 63
CABMM-affiliated publications: 6, 27, 41, 64, 70, 72

General research interest: 
We use biomaterials and biofabrication techniques to 
create 3D cellular systems for cartilage regeneration. Bio-
mimetic hydrogels are designed to control stem cell and 
chondrocyte fate, having engineered adhesion and growth 
factor binding properties. We are using bioprinting and 
electrospinning to create complex function mimics of the 
cartilage matrix and geometry. Finally, we are developing 
ways to engineer cell-cell and cell-tissue interactions for 
use in organotypic microtissue formation and regenerative 
medicine.
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Calcium Flux Imaging in 3D constructs and tissue samples

Canine and feline cardiomyopathies: an out-of-hand cardiac 
remodeling scenario

Canine spontaneous meniscal degeneration: A suitable model 
for translational medicine?

Cell motility as a marker for canine and human mesenchymal 
stem cells multipotency

Cell therapy for degenerative disc disease using injectable mi-
crocarriers

Development of a transvascular bypass operation technique in 
pigs

Development of an animal model to study the osteonecrosis of 
the jaw

Development of pressure-inducible, self-healing tissue 
adhesives for cartilage regeneration

Diagnosis and minimally invasive treatment of rotator cuff 
tendon tear

Effect of hypothermal conditioning on the quality and growth 
potential of in vitro cultured keratinocytes for skin grafts

Establishment of a cell- and tissue biobank

Epigenetic rRNA gene silencing during ESC differentiation

Erythrocyte-based nanotechnology for personalized delivery of 
naturally derived anti-inflammatory drugs

Number

14

15

16

17

18

19

20

21

22

23 

24

25

26

FACTS & FIGURES
joint research projects

Title Collaborator
(CABMM members)

Jess Snedeker *  
Karin Würtz-Kozak *

Sonja Fonfora ** 
Udo Hetzel ** 
Anja Kipar *

Olga Krupkova 
(Karin Würtz-Kozak ***)  
Antonio Pozzi *

Frank Steffen  
Jivko Stoyanov *

Stephen Ferguson  
Frank Steffen 
Jivko Stoyanov *

Patrick Kircher  
Peter Kronen *

Peter Kronen 
Stefan Stübinger * 
Franz Weber

Stephen Ferguson 
Mihyun Lee * 
(Marcy Zenobi-Wong ***) 
Marcy Zenobi-Wong

Christian Gerber * 
Dominik Meyer
Jess Snedeker

Maurizio Calcagni * 
Simon Hoerstrup

Simon Hoerstrup * 
Brigitte von Rechenberg

Paolo Cinelli 
Raffaella Santoro *
 
Olga Krupkova * 
(Karin Würtz-Kozak ***) 
Jivko Stoyanov * 

 * principal investigator(s), ** no CABMM member, *** corresponding CABMM member

joint research projects 2016 / 2017 (in alphabetical order)

3D Patterning of Proteins on Hydrogels

Absorption mechanisms in the intestines of goat and sheep

Alterations in bone following early life stress

AneuX project - Modeling Shape as Biomarker for Instability of 
Intracranial Aneurysms

Aortic annulus measurements pre-operatively in sheep

Arteriovenous malformations

Automatized and High-throughput Production of hiPSC-derived 
Human Cardiac Microtissues for in vitro Disease Modeling

B5 SwissTransMed: biological, biodegradable and anti-bacterial 
burn-wound bandages

Biocompatibility testing of coated titanium and ceramic im-
plants in the pelvic model in sheep

Biocompatibility testing of PEEK implants in the pelvic model in 
sheep

Biomechanical characterization of the Luque Trolley System to 
avoid adjacent segment disease

Biomechanical comparison of shoulder arthroplasty design 
variation

Cancer Epigenome

Number

1

2

3

4

5

6

7

8

9

10

11

12

13

Title Collaborator
(CABMM members)

Jeffrey Bode
Marcy Zenobi-Wong *

Alois Boos 
Annette Liesegang * 

Ralph Müller *  
Karin Würtz-Kozak *

Philippe Bijlenga */** 
Sven Hirsch  
Niels Kuster  
Brigitte von Rechenberg  
Daniel Rüfenacht  
Isabel Wanke 

Simon Hoerstrup *  
Colin Schwarzwald

Günther Hofbauer  
Daniel Rüfenacht *  
Andreas Serra  
Isabel Wanke

Maximilian Emmert 
(Simon Hoerstrup ***) 
Simon Hoerstrup  
Bramasta Nugraha * 
(Simon Hoerstrup ***)

Lee Ann Laurent-Applegate *  
Brigitte von Rechenberg

Peter Kronen  
Brigitte von Rechenberg  
Stefan Stübinger *

Peter Kronen  
Brigitte von Rechenberg  
Stefan Stübinger *

Patrick Kircher  
Brigitte von Rechenberg *

Laurent Audigé *  
Stephen Ferguson

Michael Hottiger *  
Mitchell Levesque */**

 * principal investigator(s), **no CABMM member, *** corresponding CABMM member
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FACTS & FIGURES
joint research projects

Improved cruciate ligament reconstruction through 
enhanced graft incorporation at the bone-graft interface – 
An experimental study in rabbits

Improved soft tissue anchorage for anterior cruciate 
reconstruction

Injectable hyaluronan based adhesive technology for cartilage 
regeneration using epiphyseal chondroprogenitor cells

Intervertebral disc inflammaging

Intracranial tissue perfusion, pressure and temperature

Intraoperative tissue and fluid analysis using radiofrequency 
plasma spectroscopy

Investigation of the anti-inflammatory, anti-catabolic, anti-
apoptotic and anti-senescence properties of Epigallo-catechin 
gallate (EGCG) in human disc cells

Investigation of the inflammatory processes associated with 
canine intervertebral disc herniation

Investigation the effects of PEMF in a murine in vivo model

iValve

LifeValve

Number

38

39

40

41

42

43

44

45

46

47

48

Title Collaborator
(CABMM members)

 * principal investigator(s), ** no CABMM member, *** corresponding CABMM member

Establishment of the differential proteomic and biofunctional 
analysis of the secretome of human mesenchymal stem cell 
sources

Evaluating the suitability of the FLOWBONE® material for 
peri-implant bone repair in minipigs

Evaluation of recombinant human bone morphogenetic proteins 
(rhBMP-2) on equine osteoblasts and bone marrow-derived 
mesenchymal stem cells in vitro for a future clinical application 
in subchondral cystic lesions (SCLs) in horses

Evaluation of the chondrogenic potential of human epiphyseal 
chondroprogenitor cells in alginate sulfate hydrogels

Expression, regulation and role of the TRP channel family in disc 
and muscle

From superparamegnetic nano-particles to tools for the
detection and treatment of cancer

Heart Failure on-a-chip

Identification of HSP70-dependent factors involved in 
response to thermoradiotherapy in osteosarcoma

Identification of inflammatory and pain markers in degenerative 
spinal disease

ImaValve

Impingement syndrome in hip joints

27

28 

29

30

31

32

33

34

35

36

37

Benjamin Gantenbein 
Simon Hoerstrup 
Benedikt Weber *

Dominique Pioletti ** 
Brigitte von Rechenberg * 
Stefan Stübinger *

Anton Fürst * 
Brigitte von Rechenberg 

 
Lee Ann Laurent-Applegate  
Marcy Zenobi-Wong * 
 
Norbert Boos 
Stephen Ferguson 
Alfredo Franco-Obregón * 
Karin Würtz-Kozak *

Heinrich Hofmann */** 
Patrick Kircher 
Brigitte von Rechenberg 

Simon Hoerstrup  
Francesco Pasqualini * 
(Simon Hoerstrup ***) 
Viola Vogel
 
Stephan Bodis ** 
Niels Kuster 
Katarzyna Nytko-Karouzakis * 
(Carla Rohrer Bley ***) 

Luc Smolders * 
(Frank Steffen ***) 
Frank Steffen 
Karin Würtz-Kozak *
 
Simon Hoerstrup * 
Brigitte von Rechenberg 
 
Alois Boos * 
Patrick Kircher 
Brigitte von Rechenberg 

Number Title Collaborator 
(CABMM members)

Christian Gerber * 
Dominik Meyer 
Brigitte von Rechenberg *

Peter Kronen 
Dominik Meyer 
Brigitte von Rechenberg 
Jess Snedeker *

Lee Ann Laurent-Applegate 
Brigitte von Rechenberg 
Marcy Zenobi-Wong * 

Oliver Hausmann * 
Karin Würtz-Kozak *  
 
Patrick Kircher 
Peter Kronen * 
Brigitte von Rechenberg 
 
Dominik Meyer * 
Christian Gerber  
Sebastian Valet ** 
Annelies Zinkernagel 

Norbert Boos 
Stephen Ferguson 
Steffen Gay 
Oliver Hausmann 
Karin Würtz-Kozak *

Franck Forterre * 
David Spreng 
Karin Würtz-Kozak 
 
Stephen Ferguson 
Alfredo Franco-Obregón * 
Annette Liesegang 
Jess Snedeker 
Karin Würtz-Kozak

Simon Hoerstrup * 
Brigitte von Rechenberg  
 
Simon Hoerstrup * 
Brigitte von Rechenberg  
 

 * principal investigator(s), ** no CABMM member, *** corresponding CABMM member
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FACTS & FIGURES
joint research projects

Marvel: electromagnetic pulsed stimulation to prevent 
osteomyelitis

Microbiota and metabolic endotoxemia: the missing culprit of 
Osteoarthritis

Monitoring osteomyelitis by biomarkers following systemic 
inflammation parameters

Motion analysis of the proximal interphalangeal joint in healthy 
hands, as well as in osteoarthritis hands following implanta-
tion with the new CapFlexPIP implant compared with silicone 
implants

Osteochondral bone stimulation with fetal progenitor cells

Performance and safety of a new embolizing device in a pig 
model

Preliminary investigation into Radio-opacity of intravascular 
stents

Pseudoarthritis or successful spinal fusion – do predictive serum 
biomarkers exist?

Silicon Nitride Coatings for Improved Implant Function (LifeLong-
Joint)

Single cell analysis of NF-kappaB induction kinetics during innate 
immune response using DARPins as analytical reagents for mass 
cytometry

Skin regeneration using MSC

Steam device in transrectal interventional MRI usage on canine 
prostates

Steam effects on tissue – simulation and validation

The effect of pharmacological and mechanical stimulation on the 
chronically retracted torn rotator cuff muscle – An experimental 
study in sheep

The importance of plasmin in synovial fluid for the healing of 
ACL ruptures

The in vitro chondrogenic differentiation of human bMSCs 
within gel or sponge-type 3D matrices – a comparative approach

The role of Propionibacterium acnes infection in intervertebral 
disc inflammation

Water-filtered infrared A (wIRA): new therapeutic strategies for 
treatment of chlamydial infections in humans and animals

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Yvonne Achermann 
Beat Lechmann ** 
Brigitte von Rechenberg * 
 
Goncalo Barreto *
(Marcy Zenobi-Wong ***)
Caroline Ospelt
Marcy Zenobi-Wong

Regina Hofmann-Lehmann 
Annette Liesegang 
Brigitte von Rechenberg * 
Raffaella Santoro

Laurent Audigé * 
Stephen Ferguson 

   
Lee Ann Laurent-Applegate * 
Brigitte von Rechenberg 
   
Simon Hoerstrup 
Patrick Kircher 
Peter Kronen * 
Zsolt Kulcsár 
Daniel Rüfenacht 
Isabel Wanke

Patrick Kircher * 
Peter Kronen *   
 
Tamas Fekete * 
(Gian Salzmann ***) 
Daniel Haschtmann * 
(Gian Salzmann ***) 
Karin Würtz-Kozak  
 
Stephen Ferguson 
Richard Hall * 
Brigitte von Rechenberg 

Bernd Bodenmiller ** 
Michael Hottiger * 
Andreas Plückthun **
 
Simon Hoerstrup 
Brigitte von Rechenberg *  

Patrick Kircher * 
Daniel Rüfenacht  

Patrick Kircher *
Daniel Rüfenacht 
Isabel Wanke
 
Christian Gerber * 
Dominik Meyer 
Brigitte von Rechenberg 

Benjamin Gantenbein * 
Sufian Ahmad
  
Gian Salzmann * 
Marcy Zenobi-Wong 
 
Yvonne Achermann * 
Oliver Hausmann 
Karin Würtz-Kozak * 
Annelies Zinkernagel

Christian Blenn **** 
Nicole Borel *  

Number NumberTitle TitleCollaborator 
(CABMM members)

Collaborator 
(CABMM members)

 * principal investigator(s), ** no CABMM member, *** corresponding CABMM member

 * principal investigator(s), ** no CABMM member, *** corresponding CABMM member, **** CABMM member until 2014
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FACTS & FIGURES
publications

Number

11

12

13

14

15

16

17

18

19

20

Tiaden AN, Bahrenberg G, Mirsaidi A, Glanz S, Blüher M, Richards PJ
Novel function of serine protease HTRA1 in inhibiting adipogenic differentiation of human 
mesenchymal stem cells via MAP kinase-mediated MMP upregulation
Stem Cells; 2016 Jun;34(6):1601-14.

Elkaim E, Neven B, Bruneau J, Mitsui-Sekinaka K, Stanislas A, Heurtier L, Lucas CL, Matthews H, 
Deau MC, Sharapova S, Curtis J, Reichenbach J, Glastre C, Parry DA, Arumugakani G, McDermott E, 
Kilic SS, Yamashita M, Moshous D, Lamrini H, Otremba B, Gennery A, Coulter T, Quinti I, Stephan JL, 
Lougaris V, Brodszki N, Barlogis V, Asano T, Galicier L, Boutboul D, Nonoyama S, Cant A, Imai K, 
Picard C, Nejentsev S, Molina TJ, Lenardo M, Savic S, Cavazzana M, Fischer A, Durandy A, Kracker S
Clinical and immunologic phenotype associated with activated phosphoinositide 3-kinase δ syndrome 2: 
A cohort study.
J Allergy Clin Immunol, 2016 Jul;138(1):210-218.e9.

Porter SM, Dailey HL, Hollar KA, Klein K, Harty JA, Lujan TJ
Automated measurement of fracture callus in radiographs using portable software
J Orthop Res, 2016 Jul;34(7):1224-33.

Holländer J, Lorenz J, Stübinger S, Hölscher W, Heidemann D, Ghanaati S, Sader R
Zirconia Dental Implants: Investigation of Clinical Parameters, Patient Satisfaction, and Microbial 
Contamination
Int J Oral Maxillofac Implants, 2016 Jul-Aug;31(4):855-64.

Stübinger S, Drechsler A, Bürki A, Klein K, Kronen P, von Rechenberg B
Titanium and hydroxyapatite coating of polyetheretherketone and carbon fiber-reinforced 
polyetheretherketone: A pilot study in sheep 
J Biomed Mater Res B Appl Biomater, 2016 Aug;104(6):1182-91.

Hammer A, Rudaz S, Guinchard S, Kling S, Richoz O, Hafezi F
Analysis of Riboflavin Compounds in the Rabbit Cornea In Vivo
Curr Eye Res, 2016 Sep;41(9):1166-72.

Simeon-Dubach D, Zeisberger SM, Hoerstrup SP
Quality Assurance in Biobanking for Pre-Clinical Research
Transfus Med Hemother, 2016 Sep;43(5):353-357.

Ghayor C, Weber FE
Epigenetic Regulation of Bone Remodeling and Its Impacts in Osteoporosis
Int J Mol Sci, 2016 Sep 1;17(9).

Krupkova O, Hlavna M, Amir Thamasseb J, Zvick J, Kunz D, Ito K, Ferguson SJ, Wuertz-Kozak K
An inflammatory Nucleus Pulposus tissue culture model to test molecular regenerative therapies: 
validation with epigallocatechin 3-gallate
Int J Mol Sci, 2016 Sep 27;17(10).

Elfers K, Liesegang A, Wilkens MR, Breves G, Muscher-Banse AS
Dietary nitrogen and calcium modulate bone metabolism in young goats
J Steroid Biochem Mol Biol, 2016 Nov;164:188-193.

summary publications 2016 (order date of publication)

Number

1

2

3

4

5

6

7

8

9

10

Weber B, Kehl D, Bleul U, Behr L, Sammut S, Frese L, Ksiazek A, Achermann J, Stranzinger G, Robert J, 
Sanders B, Sidler M, Brokopp CE, Proulx ST, Frauenfelder T, Schoenauer R, Emmert MY, Falk V, 
Hoerstrup SP
In vitro fabrication of autologous living tissue-engineered vascular grafts based on  
prenatally harvested ovine amniotic fluid-derived stem cells
J Tissue Eng Regen Med, 2016 Jan;10(1):52-70.

Robaszkiewicz A, Qu C, Wisnik E, Ploszaj T, Mirsaidi A, Kunze FA, Richards PJ, Cinelli P, 
Mbalaviele G, Hottiger MO
ARTD1 regulates osteoclastogenesis and bone homeostasis by dampening NF-κB-dependent 
transcription of IL-1β
Sci Rep, 2016 Feb 17;6:21131.

Wyss F, Müller J, Clauss M, Kircher P, Geyer H, von Rechenberg B, Hatt JM
Measuring Rabbit (Oryctolagus cuniculus) Tooth Growth and Eruption by Fluorescence 
Markers and Bur Marks
J Vet Dent, 2016 Mar: 33(1):39-46.

Peyman A, Nouralishahi A, Hafezi F, Kling S, Peyman M
Stromal Demarcation Line in Pulsed Versus Continuous Light Accelerated Corneal-Cross-linking 
for Keratoconus
J Refract Surg, 2016 Mar; 33(3):206-8.

Schwaller D, Wilkens MR, Liesegang A
Zeolite A effect on calcium homeostasis in growing goats
J Anim Sci, 2016 Apr;94(4):1576-86.

Gjoksi B, Ghayor C, Bhattacharya I, Zenobi-Wong M, Weber FE
The bromodomain inhibitor N-methyl pyrrolidone reduced fat accumulation in an
ovariectomized rat model
Clin Epigenetics, 2016 Apr 22;8:42.

Hafezi F
Visual Rehabilitation After CXL: Customized PRK is Best
CRSTEurope, 2016 May;1-3.

Książek AA, Mitchel KJ, Cesarovic N, Schwarzwald CC, Hoerstrup SP, Weber B
PGA (polyglycolic acid)-P4HB (poly-4-hydroxybutyrate)-Based Bioengineered Valves in the Rat Aortic 
Circulation
J Heart Valve Dis, 2016 May;25(3):380-388.

Glanz S, Mirsaidi A, López-Fagundo C, Filliat G, Tiaden AN, Richards PJ
Loss-of-Function of HtrA1 Abrogates All-Trans Retinoic Acid-Induced Osteogenic Differentiation of 
Mouse Adipose-Derived Stromal Cells Through Deficiencies in p70S6K Activation
Stem Cells Dev, 2016 May 1;25(9):687-98.

Furrer A, Hottiger MO, Valaperti A
Absent in Melanoma 2 (AIM2) limits pro-inflammatory cytokine transcription in  
cardiomyocytes by inhibiting STAT1 phosphorylation
Mol Immunol, 2016 Jun;74:47-58.
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FACTS & FIGURES
publications

Number

21

22

23

24

25

26

27

28

29

30

31

Krupkova O, Ferguson SJ, Wuertz-Kozak K
Stability of (-)-epigallocatechin gallate and its activity in liquid formulations and delivery systems
J Nutr Biochem, 2016 Nov;37:1-12.

Mumme M, Steinitz A, Nuss KM, Klein K, Feliciano S, Kronen P, Jakob M, von Rechenberg B, Martin I, 
Barbero A, Pelttari K
Regenerative potential of tissue-engineered nasal chondrocytes in goat articular cartilage defects
Tissue Eng Part A, 2016 Nov;22(21-22):1286-1295.

Stricker A, Fleiner J, Stübinger S, Fleiner H, Buser D, Bosshardt DD
Ridge preservation after ridge expansion with simultaneous guided bone regeneration: 
a preclinical study
Clin Oral Implants Res, 2016 Nov;27(11):e116-e124.

Weber B, Hafner J, Willenberg T, Hoerstrup SP
Bioengineered valves for the venous circulation
Expert Rev Med Devices, 2016 Nov;13(11):1005-1011.

Kuemmerle JM, Theiss F, Okoniewski MJ, Weber FA, Hemmi S, Mirsaidi A, Richards PJ, Cinelli P
Identification of Novel Equine (Equus caballus) Tendon Markers Using RNA Sequencing
Genes (Basel), 2016 Nov 10;7(11).

Kulcsár Z, Wanke I, Rüfenacht D, Wetzel SG, Göricke S, Kolia K, Quarfordt S, Calvert J, Hawk H, Baxter B
Safety and effectiveness of large volume coils in the treatment of small aneurysms
J Neurointerv Surg, 2016 Jan 20 [Epub ahead of print]

Broguiere N, Cavalli E, Salzmann GM, Applegate LA, Zenobi-Wong M
Factor XIII Cross-Linked Hyaluronan Hydrogels for Cartilage Tissue Engineering
ACS Biomater Sci Eng, 2016;2(12):2176-2184.

Książek AA, Mitchel KJ, Morax L, Schwarzwald CC, Hoerstrup SP, Weber B
Hemodynamic Assessment of a Murine Heterotopic Biventricularly Loaded Cardiac Transplant 
in vivo Model
Eur Surg Res, 2016;57(3-4):171-185.

Stübinger S, Bucher R, Kronen P, Schlottig F, von Rechenberg B
Ligature-Induced Peri-Implantitis in Minipigs Revisited
Periodontics and Prosthodontics, 2016;2:1.

Slamecka J, Salimova L, McClellan S, van Kelle M, Kehl D, Laurini J, Cinelli P, Owen L, Hoerstrup SP, 
Weber B
Non-integrating episomal plasmid-based reprogramming of human amniotic fluid stem cells into 
induced pluripotent stem cells in chemically defined conditions
Cell Cycle, 2016;15(2):234-49.

Krupkova O, Handa J, Hlavna M, Klasen J, Ospelt C, Ferguson SJ, Wuertz-Kozak K
The Natural Polyphenol Epigallocatechin Gallate Protects Intervertebral Disc Cells from 
Oxidative Stress
Oxid Med Cell Longev, 2016;2016:7031397.

Number

summary publications 2017 (order date of publication)

32

33

34

35

36

37

38

39

40

41

Flück M, Ruoss S, Möhl CB, Valdivieso P, Benn MC, von Rechenberg B, Laczko E, Hu J, Wieser K, 
Meyer DC, Gerber C
Genomic and lipidomic actions of nandrolone on detached rotator cuff muscle in sheep
J Steroid Biochem Mol Biol, 2017 Jan;165(Pt B):382-395.

Siler U, Romao S, Tejera E, Pastukhov O, Kuzmenko E, Valencia RG, Meda Spaccamela V, 
Belohradsky BH, Speer O, Schmugge M, Kohne E, Hoenig M, Freihorst J, Schulz AS, Reichenbach J
Severe glucose-6-phosphate dehydrogenase deficiency leads to susceptibility to 
infection and absent NETosis
J Allergy Clin Immunol, 2017 Jan;139(1):212-219.e3.

Weiland LC, Kluge K, Kutter APN, Kronen PW
Clinical evaluation of intranasal medetomidine-ketamine and medetomidine-S (+)-ketamine for in-
duction of anaesthesia in rabbits in two centres with two different administration techniques
Vet Anaesth Analg, 2017 Jan;44(1):98-105.

Tabibian D, Kling S, Hammer A, Richoz O, Hafezi F
Repeated Cross-linking After a Short Time Does Not Provide Any Additional Biomechanical Stiffness 
in the Mouse Cornea In Vivo
J Refract Surg, 2017 Jan 1;33(1):56-60.

Kling S, Hammer A, Conti A, Hafezi F
Corneal Cross-Linking with Riboflavin and UV-A in the Mouse Cornea in Vivo: Morphological, 
Biochemical, and Physiological Analysis
Transl Vis Sci Technol, 2017 Jan 30;6(1):7.

Karfeld-Sulzer LS, Ghayor C, Siegenthaler B, Gjoksi B, Pohjonen TH, Weber FE
Comparative study of NMP-preloaded and dip-loaded membranes for guided bone regeneration of 
rabbit cranial defects
J Tissue Eng Regen Med, 2017 Feb;11(2):425-433.

Kling S, Hafezi F
An Algorithm to Predict the Biomechanical Stiffening Effect in Corneal Cross-linking
J Refract Surg, 2017 Feb 1;33(2):128-136.

Ghayor C, Gjoksi B, Dong J, Siegenthaler B, Caflisch A, Weber FE
N,N Dimethylacetamide a drug excipient that acts as bromodomain ligand for osteoporosis 
treatment
Sci Rep, 2017 Feb 8;7:42108.

Gerber C, Meyer DC, Flück M, Valdivieso P, von Rechenberg B, Benn MC, Wieser K
Muscle Degeneration Associated With Rotator Cuff Tendon Release and/or Denervation in Sheep
Am J Sports Med, 2017 Mar;45(3):651-658.

Gjoksi B, Ruangsawasdi N, Ghayor C, Siegenthaler B, Zenobi-Wong M, Weber FE
Influence of N-methyl pyrrolidone on the activity of the pulp-dentine complex and bone integrity 
during osteoporosis
Int Endod J, 2017 Mar;50(3):271-280.
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Number

42

43

44

45

46

47

48

49

50

51

Hafezi F
PACK-Cross-Linking bei infektiöser Keratitis
Der Augenspiegel, 2017 Mar;50-52.

Hafezi F, Knyazer B
Rising to the Challenge – PACK-CXL can treat bacterial, fungal, and mixed infection keratitis
CRSTEurope, 2017 Mar;60-63.

Kulcsár Z, Karol A, Kronen PW, Svende P, Klein K, Jordan O, Wanke I
A novel, non-adhesive, precipitating liquid embolic implant with intrinsic radiopacity: feasibility and 
safety animal study
Eur Radiol, 2017 Mar;27(3):1248-1256.

Kling S, Spiru B, Hafezi F, Sekundo W
Biomechanical Weakening of Different Re-treatment Options After Small Incision Lenticule  
Extraction (SMILE)
J Refract Surg, 2017 Mar 1;33(3):193-198.

Frank-Bertoncelj M, Trenkmann M, Klein K, Karouzakis E, Rehrauer H, Bratus A, Kolling C, Armaka M, 
Filer A, Michel BA, Gay RE, Buckley CD, Kollias G, Gay S, Ospelt C
Epigenetically-driven anatomical diversity of synovial fibroblasts guides joint-specific fibroblast 
functions
Nat Commun, 2017 Mar 23;8:14852.

Hafezi F, Hafezi N
It Started With a Question – The impetus for Light for Sight 21 and the initiative to perform CXL in 
high-risk groups like those in the Down syndrome community
CRSTEurope, 2017 April;32-34.

Kling S, Hafezi F
Corneal biomechanics – a review
Ophthalmic Physiol Opt, 2017 May;37(3):240-252.

Kuenzler MB, Nuss K, Karol A, Schär MO, Hottiger M, Raniga S, Kenkel D, von Rechenberg B, Zumstein MA
Neer Award 2016: reduced muscle degeneration and decreased fatty infiltration after rotator cuff tear 
in a poly(ADP-ribose) polymerase 1 (PARP-1) knock-out mouse model  
J Shoulder Elbow Surg, 2017 May;26(5):733-744.

Miraftab M, Hashemi H, Hafezi F, Asgari S
Mid-term Results of a Single Intrastromal Corneal Ring Segment for Mild to Moderate Progressive 
Keratoconus
Cornea. 2017 May;36(5):530-534.

Osorio Lujan S, Habre W, Daali Y, Pan Z, Kronen PW
Plasma concentrations of transdermal fentanyl and buprenorphine in pigs (Sus scrofa domesticus)
Vet Anaesth Analg, 2017 May;44(3):665-675.

FACTS & FIGURES
publications

Number

52

53

54

55

56

57

58

59

60

61

Ouellet JA, Ferland CE, Klein K, Racloz G, Richter H, Steffen T, von Rechenberg B 
Evaluation of the Modern Luque Trolley Construct for Treatment of Early-onset Scoliosis Using a 
Gliding Implant in an Immature Animal Model
Clin Spine Surg. 2017 May;30(4):E460-E465.

Wippert PM, Rector M, Kuhn G, Wuertz-Kozak K 
Stress and Alterations in Bones: An interdisciplinary Perspective
Front Endocrinol (Lausanne), 2017 May 1;8:96.

Spiru B, Kling S, Hafezi F, Sekundo W 
Biomechanical Differences Between Femtosecond Lenticule Extraction (FLEx) and Small Incision 
Lenticule Extraction (SmILE) Tested by 2D-Extensometry in Ex Vivo Porcine Eyes
Invest Ophthalmol Vis Sci, 2017 May 1;58(5):2591-2595.

Mirsaidi A, Tiaden AN, Richards PJ 
Prostaglandin E2 inhibits matrix mineralization by human bone marrow stromal cell-derived 
osteoblasts via Epac-dependent cAMP signaling
Sci Rep, 2017 May 22;7(1):2243.

Kolp E, Wilkens MR, Pendl W, Eichenberger B, Liesegang A
Vitamin D metabolism in growing pigs: influence of UVB irradiation and dietry vitamin D supply on 
calcium homeostasis, its regulation and bone metabolism
J Anim Physiol Anim Nutr (Berl), 2017 Jun;101 Suppl 1:79-94.

Schulz N, Chaachouay H, Nytko KJ, Weyland MS, Roos M, Füchslin RM, Guscetti F, Scheidegger S, 
Rohrer Bley C
Dynamic In Vivo Profiling of DNA Damage and Repair after Radiotherapy Using Canine Patients as 
a Model
Int J Mol Sci, 2017 Jun 1;18(6).

Kling S, Hafezi F
Biomechanical stiffening: Slow low-irradiance corneal crosslinking versus the standard Dresden 
protocol
J Cataract Refract Surg, 2017 Jul;43(7):975-979.

Graf U, Casanova EA, Wyck S, Dalcher D, Gatti M, Vollenweider E, Okoniewski MJ, Weber FA, Patel SS, 
Schmid MW, Li J, Sharif J, Wanner GA, Koseki H, Wong J, Pelczar P, Penengo L, Santoro R, Cinelli P
Pramel7 mediates ground-state pluripotency through proteasomal-epigenetic combined pathways
Nat Cell Biol, 2017 Jul;19(7):763-773.

Köcher S, Rey J, Bongard J, Tiaden AN, Meltzer M, Richards P, Ehrmann M, Kaiser M  
Tailored Ahp-cyclodepsipeptides as potent non-covalent serine protease inhibitors
Angew Chem Int Ed Engl, 2017 Jul 10;56(29):8555-8558.

Filliat G, Mirsaidi A, Tiaden AN, Kuhn GA, Weber FE, Oka C, Richards PJ  
Role of HTRA1 in bone formation and regeneration: In vitro and in vivo evaluation
PLoS One, 2017 Jul 21;12(7):e0181600.
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Number

FACTS & FIGURES
publications

62

63

64

65

66

67

68

69

70

71

Bortolotto T, Ryabova A, Nerushay I, Kling S, Hafezi F, Garcia-Godoy F, Krejci I  
Effects of riboflavin, calcium-phosphate layer and adhesive system on stress-strain behavior of 
demineralized dentin
Am J Dent, 2017 Aug;30(4):179-184.

Ritzer J, Lühmann T, Rode C, Pein-Hackelbusch M, Immohr I, Schedler U, Thiele T, Stübinger S, 
Rechenberg BV, Waser-Althaus J, Schlottig F, Merli M, Dawe H, Karpíšek M, Wyrwa R, 
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FACTS & FIGURES
public relations

ASCRS EyeWorld

Farhad Hafezi, Sabine Kling

“Research drills down into efficacy of crosslinking proto-

cols for thin corneas”

EyeWorld 2017;1:1-4

By Liz Hillman EyeWorld Staff Writer

Horizon 2020 Projects: Portal

Karina Klein, Brigitte von Rechenberg, Thomas Steffen

“Augmenting cancellous bone“

Issue 09: 169, January 2016

Brigitte von Rechenberg, Simon P. Hoerstrup, 

Michael O. Hottiger 

“Translational Research“

Issue 09: 112-113, January 2016

Brigitte von Rechenberg

“From bench to bedside and back again“

Issue 10: 271, April 2016

Brigitte von Rechenberg, Michèle Sidler, 

Nathalie Fouché, Peter Kronen, Katja Nuss, 

Claudio Venzin, Friedrich von Hahn

“Transcutaneous drug delivery“

Issue 12: 138-141, October 2016

Brigitte von Rechenberg, Karina Klein, Jean Ouellet

“Bonestone® for posterolateral fusion“

Issue 12: 124-125, October 2016

Martin Flück

“A translational approach to CMT“

Issue 13: 165-167, January 2017

Brigitte von Rechenberg

“Everyday ethical considerations“

Issue 13: 154-155, January 2017

public relation articles about the CABMM 2016 / 2017

Pan European Networks

Brigitte von Rechenberg, Michèle Sidler, Nathalie Fouché, Peter 

Kronen, Katja Nuss, Claudio Venzin, 

Friedrich von Hahn

“Transcutaneous drug delivery“

Government, Issue 17: 212-215, February 2016

Booklet of some of the best CABMM articles:

“More than meets the eye”

“Everyday ethical considerations”

“Transcutaneous drug delivery”

“Translational Research”

“The path to understanding”

Science and Technology, Issue 18: 277-294, March 2016

Science and Technology, Issue 19: 311-328, June 2016

Michael Künzler

“Repairing rotator cuff tendons”

Science and Technology, Issue 20: 196-199, September 2016

Brigitte von Rechenberg, Karina Klein, Jean Ouellet

“Bonestone® for posterolateral fusion“

Government, Issue 20: 82-83, November 2016

Brigitte von Rechenberg

“Everyday ethical considerations“

Science and Technology, Issue 23: 256-257, July 2017

Ulrich Siler, Janine Reichenbach

“Gene genies“

Science and Technology, Issue 23: 253-255, July 2017
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