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>>> Das Wichtigste in Klrze

Liebe Leserin, lieber Leser

Ich freue mich, dass Sie den ersten Jahresbericht des IGMP
in Handen halten. IGMP - Institut fiir Gewebemedizin
und Pathologie ist unsere Namenserweiterung, die wirim
2023 formalisiert haben.

Mehr Mitarbeitende des IGMP befassen sich mit klinstlicher
Intelligenz und molekularen Methoden als mit der klassi-
schen Autopsie, welche leider den Begriff Pathologie sehr
stark fullt. Fir uns ist diese Namenserweiterung mit dem
Begriff Gewebemedizin ein Beginn eines «re-brandingy,
welches die Patientennahe betont und die Integration mo-
derner Methoden in der Zuhilfenahme zur Untersuchung
von Gewebeproben bei Hochhalten der morphologischen
Methoden vorantreibt.

In diesem Sinne haben wir 2023 begonnen, in der Routine
digital und im Pathojet zu arbeiten und vermehrt Tumor-
berichte strukturiert zu erfassen. Ich bin auch stolz, dass die
ersten Patientinnen und Patientenim Rahmen unserer neuen
gewebemedizinischen Erklarungs-Sprechstunde in unser
Institut zugewiesen wurden. In der molekularen Diagnostik
im clinical genomics lab kénnen wirjetzt mit Liquid biopsies
Tumormutationen im zirkulierenden Blut nachweisen, und
weitere molekulare Marker, die bei der Indikation von Im-
muntherapien helfen wie TMB routinemassig anbieten.

Unsere Mitarbeiterin PD Dr. Yara Banz hat ein Teilzeiten-
gagement bei der Organisation der Lehre des Inselspital
eingenommen, auch innerhalb unseres IGMP wird sie sich
vermehrt um Ubergeordnete Lehrerorganisation mit moder-
nen «Teach-the Teacher» Konzepten kiimmern. Besonders
stolz sind wir Gber Wahl von Prof. Lugli als Teacher of the
yearim Masterstudiengang.

Um in der gewebsmedizinischen Forschung unserem An-
spruch «We want to make a difference in medicine» noch
starker gerecht zu werden, Gberdenken wir unsere Organi-
sationsform und fihren Methoden des agilen Managements
ein, wie im Fokus detaillierter dargestellt.

Ich bin stolz auf unser Team, das diese Flexibilitédt beibehalt
und mitEngagementim Sinne der Patientinnen und Patien-
ten arbeitet, wie Sie auf den ndchsten Seiten sehen kénnen,

Ich wiinsche Ihnen viel Freude bei der Lektlre

2

Herzliche Grisse

Aurel Perren, Direktor
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>>> Dienstleistung

1 Klinische Pathologie

Prof. Dr. med. A. Perren
Stv. Prof. Dr.med. A. Lugli

Die Arzteschaft und die Laborteams sind innerhalb der
Gewebemedizinin den Bereichen der Histologischen, Zyto-
logischen, Postmortalen und Molekularpathologischen
Diagnostik tatig.

1.1 Arzteschaft

Histologische Diagnostik (PD Dr. med. H. Dawson)

Das Arzteteam besteht aus 21 Facharztinnen und 9 Assi-
stenzarztinnen, welche zusammen das gesamte Spektrum
der universitaren Pathologie inklusive Zytopathologie und
molekulare Pathologie abdecken. Unser Institutistintegraler
Bestandteil zahlreicher interdisziplinarer Veranstaltungen
des Inselspitals und externer Spitaler.

Ganzim Sinne des Konzeptes der Gewebemedizin und der
Modernisierung unseres Fachs konnten 2023 einige Projekte
innerhalb der Arzteschaft realisiert werden. Mit der Patien-
tensprechstunde Gewebemedizin/Pathologie besteht seit
Herbst 2023 ein neues Angebot fir Patienten, welche sich
einen vertieften Einblick in ihre Erkrankung wiinschen. Es
handeltsich hierbeium eine Dienstleistung, welche bislang
weltweit lediglich an wenigen Instituten angeboten wird. Im
Gesprach mit den Patientinnen werden Fragen zu gewebs-
medizinischen Aspekten beantwortet und entsprechende
Praparate am Mikroskop oder am Bildschirm erldutert.

Die digitale Gewebemedizin hat auch 2023 weiterhin Ein-
zugindie Routinediagnostik gehalten. Mittels einem kirzlich
hausintern publizierten Algorithmus kdnnen Lymphknoten
in Resektaten kolorektaler Karzinome auf Metastasen Uber-
pruft werden. Der Abgleich mit den Ergebnissen des Algo-
rithmus geschieht nach der initialen Befundung durch die
GewebemedizinerIn, um die Qualitat der Diagnostik noch
weiter zu starken.

2023 konnten die ersten synoptischen Berichte in automa-
tisierter Form Gbermittelt werden. Nebst der Sicherstellung
einer vollstandigen Berichterstattung gemass den Kriterien
der ICCR werden durch diese Berichtserstellung strukturierte
Daten hinterlegt, welche die gezielte Extraktion aller rele-
vanten Parameter erlaubt. So kénnen beispielsweise An-
gaben im Rahmen der UCI-Zertifizierung oder Daten fur

das Krebsregister oder Forschungsarbeiten automatisch
generiert werden. Im Jahr 2024 wird der inhaltliche und
formelle Ausbau dieser synoptischen Berichte angestrebt.

Neuropathologie

(Dr. med. Theoni Maragkou)

Im Jahr 2023 untersuchten wir mehr als 1500 neurochirur-
gische und neuromuskuldre Proben, davon 400 intraope-
rative Schnellschnitte. Wir zdhlen damit weiterhin zu den
diagnostisch aktivsten Neuropathologien in der Schweiz.
Eine immer grossere Rolle spielt die molekulare Diagnostik
von Hirntumoren. Wir bieten ein sehr breites Spektrum an
molekularen Analysen, einschliesslich Next-Generation
Sequencing (NGS TSO500) und Genom-weite DNA Methy-
lierungsanalyse (EPIC Array), welche hausintern im Clinical
Genomics Lab (CGL) des Inselspitals durchgefihrt werden.
In Zusammenarbeit mit dem Neuromorphologischen Labor
der Neurologischen Klinik des Inselspitals wurden rund
90 Muskelbiopsien untersucht. Die postmortale Diagnostik
mit Gber 80 Hirnsektionen. Entsprechend dem Charakter
der Neuropathologie als Schnittstelle zwischen den klini-
schen Neurofachern, der Labordiagnostik und translatio-
naler Forschung war der Fachbereich Neuropathologie
auch im Jahr 2023 in zahlreichen Veranstaltungen insbe-
sondere in Zusammenarbeit mit Kliniken des Inselspitals
engagiert. Darlber hinaus ist das Fach Neuropathologie
Teil des Neuroonkologischen Tumorzentrums und einer der
Schwerpunkte des SIWF und der Medizinischen Allianz
Basel/Bern (MBB).

Postmortale Diagnostik

(PD Dr. med. et phil. nat. Y. Banz)

Die Abteilung der postmortalen Diagnostik konnte auch
2023 ihre Aufgaben Dank des gut eingespielten und moti-
vierten Teams wahrnehmen, trotz des nicht unerwarteten
Rickgangs der Autopsiezahlen auf Werte um 90, wie in
den Jahren vor 2022. Insbesondere Dank einer exzellenten
Zusammenarbeit mit Spitdlern der Region diente die Auf-
arbeitung von Autopsien nicht nur der Klarung der unmittel-
bar relevanten medizinischen Fragestellungen, sondern
auch der klinisch-pathologischen Fallbesprechungen
sowie der studentischen Lehre. In einer zunehmend digita-
lisierten Welt liegt die Starke der seit Jahrzehnten durchge-
fihrten Autopsietatigkeit immer noch in der einfachen
Tatsache, dass Krankheiten und die Auswirkungen auf den
Organismus, auf das Individuum, fassbar und begreifbarer
werden.




Die Aufarbeitung der makroskopischen Praparate und Foto-
dokumentation zum Zweck der Lehre konnte auch 2023
weitergefihrt werden. Sie wird dazu dienen die 2023
begonnenen Projekte zur Erstellung von Lehrvideos zur
Komplementierung bestehender Teachingformate, weiter-
fihren und abschliessen zu kédnnen.

2023 konnte das durch den schweizerischen Nationalfonds
unterstitzte Forschungsprojekt zur postmortalen Bild-
gebung in Zusammenarbeit mit dem Institut fir Rechts-
medizin der Universitat Bern abgeschlossen werden. Die
grossen Datenmengen werden zurzeit noch analysiert und
sollten hoffentlich 2024 veréffentlich werden kénnen.

Ein Blick nach vorne sei erlaubt. Auch 2024 wollen wir am
Standort Bern in der Abteilung fliir postmortale Diagnostik
eine hochstehende Diagnostik, aufschluss- und lehrreiche
interdisziplinare Fallbesprechungen, sowie studentische
Lehre auf hdchstem Niveau garantieren. Durch eine enge
Zusammenarbeit mit den Fachkolleg:innen im IGMP Team,
mit den Kolleg:innen der Rechtsmedizin und mit unseren
klinischen Kolleg:innen werden wir uns den Fragestellungen
zu neuropathologischen Untersuchungen, Untersuchungen
inder Padopathologie undim Kontext «klassischer» Autopsien
inder Erwachsenendiagnostikauch im neuenJahrwidmen.

Zytopathologie (Med. Pract. M. Trippel)

In der Zytologie lag der Fokus im Jahr 2023 klar auf der
Weiterbildung der Zytotechniker:innen und Arzte:innen.
Zwei Assistenzarzte haben ihre sechsmonatige Rotation in
derzytologischen Diagnostik absolviert und zwei Kandida-
tinnen mit bereits abgeschlossenem Facharzttitel der Patho-
logie haben in diesem Jahr ihre Weiterbildung fir den
Schwerpunkttitel der Zytopathologie begonnen. Ausser-
dem konnten wir eine weitere Person flr die Ausbildung zur
Zytotechnikerin gewinnen, so dass aktuell zwei Kandida-
tinnen die zweijahrige Weiterbildung fir dasvon unsange-
botene kantonal-bernische DiplomflrZytotechniker:innen
bei uns mitviel Engagement durchlaufen.

Leider verzégert sich der Start des geplanten Umbaus der
gesamten Zytologie um ein paar Jahre. Wir sind aber gut
vorbereitet auf diese intensive Zeitund freuen unsschon auf
die modernen Raumlichkeiten, die ein optimalen Arbeits-
ablauf nach Lean ermoglichen werden.

Erfreulicherweise ist die Menge der einsandten Proben der
gynakologischen Zytologie und der extragynakologischen
Zytologieim Jahr angestiegen.

Wir kdnnen somit positiv in das kommende Jahr starten in
demwirunswieder mitviel Begeisterung derzytologischen
Diagnostik und der Weiterbildung widmen werden.

1.2.Labor

Histologische Diagnostik (Y. Hirschi)

Im ersten Halbjahr 2023 stand das Projekt IVD-Umsetzung
inder IHCim Vordergrund. Die in der Routine eingesetzten
AKwurden auf IVD-Kompatibilitat kontrolliert und notigen-
falls durch IVD-Produkte neu validiert und ersetzt. Im wei-
teren Lauf des Jahres 2023 wurde zudem der Maschinen-
park in der IHC aufgeristet und die Arbeitsprozesse nach
LEAN angepasst, um die zunehmende Bestellmenge der
IHC ohne Verzdgerung abzuarbeiten. Aktuell stehen der
Routinediagnostik 300 Primarantikdrper zur Verfigung.

Mit dem weiterfihrenden Projekt der Digitalen Pathologie
wurde der Workflow in der Digitalen Diagnostik angepasst
und weiter umgesetzt. In einem zweiten Schritt wurden die
verschiedenen Routine-Arbeitsprozesse Uberarbeitet und
Anpassungen durchgefihrt, um einen konstanten Ablauf
in der Routine zu gewahrleisten.

Ab 01.08.23 gab es einen Laborleitungswechsel, Herr Yan
HirschiUbernahmdie Laborleitung. Aufgrund dieses Wech-
sels wurden im Organigramm der Histologischen Diagnostik
einige strukturelle Anpassungen gemacht, die operative
Ebene (Operative-Leitung) wurde von 4 Positionen auf
5 Positionen erhéht. Die neue OL-Position Gbernimmt Auf-
gaben im Bereich Administration und Digitale Pathologie.
Durch die verstarkte operative Ebene besteht gezielter die
Maoglichkeit das Team zu unterstitzen und die Kernaufgabe
desLabors mithohem Qualitatsstandart weiter und breiter
auszufthren.
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2 Molekularpathologie im Clinical Genomics Lab (CGL)

Prof. Dr. pharm. Erik Vassella
Fachverantwortlicher molekulare Pathologie

PD Dr. med. Tobias Grob
medizinischer Leiter molekulare Pathologie

Labor: Mitarbeiterinnen Clinical Genomics Lab

Die Dienstleistung der Molekularpathologie im Clinical
Genomics Lab ist eine Zusammenarbeit des Instituts fur
Gewebemedizin und Pathologie und des Inselspitals. Diein
diesem Fachbereich verwendeten Methoden umfasstins-
besondere die Hochdurchsatz-Sequenzierung mittels Tru-
SightOncology (TSO) 500 Panel (Illumina). Neben der Erfas-
sung von Mutationen aus Uber 500 Tumor-relevanten Genen
erlaubt die Methode den Nachweis von Amplifikationen
und Fusionstranskripten von Onkogenen. Zudem erlaubt
die TSO500 Analyse den Nachweis der Tumormutationslast,
der Mikrosatelliteninstabilitat, ausgeldst durch den Funkti-
onsverlust von Mismatch-Reparaturgenen sowie des HRD
Scores als Therapieentscheid fir PARP Inhibitoren. Mit dieser
Schllsseltechnologie werden pradiktive Biomarker als
Therapieentscheid beim Adenokarzinom der Lunge, kolo-
rektalem Karzinom, malignen Melanom, GIST, Ovarial-
karzinom und Gliom abgedeckt und dient zur Diagnostik
von Pankreaszysten. Ein erweitertes RNA Fusionspanel ist far
die Diagnostik von Sarkomen hilfreich. Daneben verwenden
wir in der Routine-Diagnostik die Sanger-Sequenzierung,
Pyrosequenzierung, verschiedene PCR-Analysen, Fluoreszenz
In situ Hybridisierung und Array-basierte Methoden. Dieses
breite Methodenspektrum dient der Genotypisierung der
Blasenmole, Risikostratifizierung Mammakarzinom, Ab-
klarung Mikrosatelliteninstabilitat, B- und T-Zellklonalitat,
Methylierungsanalyse als Classifier fir ZNS-Tumore sowie
Nachweis spezifischer Erreger. Die molekulardiagnostischen
Befunde werden am molekularen Tumorboard des Insel-
spitals besprochen. Das CGL ist seit Anfang dieses Jahrs
unter derISO-Norm 15189 akkreditiert.

Nachinitial starkem Anstieg der Auftrage fir NGS-Analysen
seit der Grindung des CGLs, blieben die Zahlen im diesem
Jahr gegentber dem Vorjahr weitgehend konstant. Deut-
lich zugenommen hat hingegen die Zahl der Auftrage flr
die Genom-weite Methylierungsanalyse (InfiniumgPIC)
(+50%). Im letzten Jahr haben wir die Methode zum Nach-
weis des HRD Scores im CGL mittels einem erweiterten
TSO500 Panels etabliert. Der HRD Score wird mittels eines
Algorithmus von Myriad Genetics berechnet und dient als
Therapieentscheid beimrezidivierten Ovarialkarzinom. Die
TSO500 Analyse kann nun auch automatisiert mit Hilfe
eines Liquid Handlers durchgefiihrt werden. Die TSO500
ctDNA Analyse zum Nachweis von Tumormutationen aus
der Flussigbiopsie sowie Whole Exome Sequencing (WES)

wurde fUr die Forschungsdienstleistung etabliert. Die Weiter-
entwicklung der Bioinformatikpipeline flr die TSO500
Analyse sowie WES haben unsauchin diesem Jahr beschaftigt.

Im nédchsten Jahr wird unsinsbesondere die Einfihrung der
Mutationsanalyse an Flissigbiopsien fur die Routine-Dia-
gnostik beschaftigen.

Der Fachbereich Molekularpathologie dientzudemals Aus-
bildungsstatte fur Assistenzarzte sowie fur Pathologen zur
Erlangung des FMH-Subtitels in Molekularpathologie. Eine
Vorlesungsreihe in Molekularpathologie im Rahmen des
Masterprogramms Molecular Life Sciences sowie der Gra-
duate School wird jahrlich durchgefihrt.
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Endokrinologische

. . Gastrointestinale Gewebemedizin
Gewebemedizin

Dermatologische Gewebemedizin

H. Dawson 0316841129 | A.Perren 0316841130 | A.Lugli 0316841116
J. Wolf 0316841152 | A.Marrazzini 0316841139 | H.Dawson 0316841129
0. Stanowska 0316841134 G. Cathomas 0316841135
B. Dislich 0316841138
A.Mookhoek 0316841136
M. Montani 0316841125

Herz-, Gefass- und
rheumatologische Gewebemedizin

Mamma- und gynakologische

Gewebemedizin Hamatologische Gewebemedizin

W. Solass 0316841133 | Y.Banz 0316841126 | Y.Banz 0316841126
M. Trippel 0316841149 B. Dislich 0316841138 | J. Wolf 0316841152
M. Montani 0316841125 | A.Rodriguez 0316841137 M. Trippel 0316841149
M. Wartenberg 0316841127 B.Zagrapan 03168411 31 T.Losmanova 0316841148

HNO-/ophthalmologische

Gewebemedizin Pneumologische Gewebemedizin

Hepatische Gewebemedizin

0. Stanowska 0316841134 M. Montani 0316841125 J. Wolf 0316841152
A.Marrazzini 0316841139 A. Mookhoek 0316841136 T.Losmanova 0316841148
M. Wartenberg 0316841127 G. Cathomas 0316841135 A.Mookhoek 0316841136

M. Wartenberg 0316841127

Nephrologische Gewebemedizin Neuropathologie Padiatrische Gewebemedizin

A.Rodriguez 0316841137 | T.Maragkou 0316841132 | A.Marrazzini 0316841139
M. Montani 0316841125 B. Dislich 0316841138 M. Trippel 0316841149
B. Wartenberg 0316841127 A.Mookhoek 0316841136

Weichteil- und orthopadische

Pankreatische Gewebemedizin . .
Gewebemedizin

Urologische Gewebemedizin

M. Wartenberg 0316841127 A.Rodriguez 0316841137 H.Dawson 0316841129
M. Montani 0316841125 M. Montani 0316841125 B. Dislich 0316841138
A.Perren 0316841130 T.Losmanova 0316841148 W. Solass 0316841133

Makroskopische und postmortale

Molekularpathologie Digitale Pathologie

Diagnostik
Y.Banz 0316841126 E.Vassella 0316841163 B. Dislich 0316841138
G. Cathomas 0316841135 T.Grob 0316641128 H. Dawson 0316841129
B. Dislich 0316841138 H.Dawson 0316841129 B.Zagrapan 03168411 31
A.Marrazzini 0316841139 B. Dislich 0316841138
M. Trippel 0316841149
J.Wolf 0316841152 | zytologische Diagnostik
B.Zagrapan 0316841131

M. Trippel 0316841149

Y.Banz 0316841126




Direktionsstab

4 DIR-Stab

Der Direktionsstab beinhaltet die Bereiche Administrativer Zusatzlich werden folgende Verdnderungen bearbeitet:
Support, Technischer Dienst und Logistik (ATL), Human 1.Umstrukturierung des Bereiches ATL zu AFM
Resources (HR), Qualitdtsmanagement (QM), Informatik (IT) (Administrative and Facility Management)

und Finanzen/Controlling (FIN) und stellt den Support fir 2.Umzug des Berichtssekretariats ins Erdgeschoss
alleinternen und externen Kunden des Instituts fir Gewebe- 3. Die EinfUhrungvon Jira als Plattform fur das

medizin und Pathologie bei deren Arbeitsprozessen und Projektmanagement

Projektenssicher.
Der Direktionsstab bildet sich jahrlich in zwei eintédgigen
Die definierten Qualitatsziele 2023 des Direktionsstabs be- Retraiten im Bereich «Leadership» fort.
inhalten die Erstellung eines neuen und vereinfachten EMA-
Prozesses, die Reorganisation der IT-Plattformen fur das ge-
samte Institut und die Reorganisation der Untergeschosse,
um die Platzverhaltnisse fur die Gewebeblock-Archivierung
zu erfassen.

FirdasJahr 2024 ergab sich fir den gesamten Direktionsstab
derFokus aufein Qualitatsziel, némlich die Modernisierung
und Finalisierung des EMA-Prozesses, welcher operativ das
gesamte Institut und zusatzlich alle Bereiche des Direktions-
stabes betrifft.
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5 Dienstleistungsstatistik

Klinische Pathologie

Histopathologie 2017 2018 2019 2020 2021 2022 2023

Anzahl Einsendungen 43'607 | 45'491 | 48'601 | 46'372 | 48'707 | 49'516 | 50107
Anzahl Lokalisationen 83'191 | 86'253 | 93'835 | 90'658 | 95'500 | 96'974 | 96640
Einsendungen Schnellschnitte 1761 1784 1831 1770 1822 1585 1529

Proben Schnellschnitte 2264 2225 2313 2216 2295 2028 1880

Autopsie

Anzahl durchgefihrte Autopsien 130 134 106 99 81 114 96

Zytopathologie

Anzahl Einsendungen Total 16'995 | 17'814 | 17'576 | 17'300 | 17'038 | 16'350 | 17584
Anzahl Proben Total 20'519 | 21'949 | 21'787 | 20'384 | 21'301 | 20'006 | 21'347
Anzahl Zellblocke 3334 3844 4011 4234 4791 4411 4993

Immunhistochemie

Falle (Blocke) Diagnostik (Paraffin) 7681 8822 11'616 | 11'717 | 12'788 | 14'521 | 15118
Farbungen Immunfluoreszenz (Nierenbiopsien) 2464 2010 2486 1980 3003 1796 1720
Falle Immunzytologie am Ausstrich 258 201 246 210 154 292 150
Farbungen Immunzytologie am Ausstrich 364 377 353 307 204 193 200
Farbungen Diagnostik (Paraffin) 47'597 | 51'971 | 59'249 | 60'913 | 65'866 | 68'437 | 75'590
Tumorbank

Einsendungen Tumorbank 1879 1593 1823 2126 2373 2157 1962

Anzahl Projekteingdnge TRU 602 738 850 640 787 802 827
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>>> Forschung/Research

1 Research at the Institute of Tissue Medicine and Pathology

Research groups

Stefan Freigang, MD

Philippe Krebs, PhD

Alessandro Lugli, MD

Aurel Perren, MD & Ilaria Marinoni, PhD

& Martin Sadowski, PhD

Mirjam Schenk, PhD (since 01.1.2023, 10% at ITMP and
90% P.I. position at CK-CARE AG, Davos, Switzerland)
Mario P. Tschan, PhD

Erik Vassella, PhD

Inti Zlobec, PhD & Hannah Williams PhD

Translational Research Unit (Core Facility) (TRU) and
Tissue Bank Bern
Head; Paulina Bronnimann, PhD

Organisational aspects

The eightresearch groups of the ITMP pursue their research
projects, primarily supported by extramural funding. Major
pieces of equipment are shared among the experimental
research groups and, uponinitial training in the appropriate
use («support platforms»), can be also accessed by the

research personnel of the other units of the Institute of
Tissue Medicine and Pathology. This allows an efficient use
of the limited financial resources and also foster scientific
collaborations and exchanges among the research staff at
the Institute of Tissue Medicine and Pathology.
Therecently created Division of Digital Pathology (Inti Zlobec)
uses digital imaging and spatial technologies, along with
computational analysis methods, including deep learning
to investigate cancer biology, generate Al algorithms for
potential diagnostic use, and supportimage analysis pro-
jectsonvarious tissue types.

The core lab of the Translational Research Unit

The Translational Research Unit (TRU) is a core facility speci-
alizing in tissue-based techniques. Our portfolio of services
includes histology, tissue visualisation, digital slide scan-
ning, image analysis and next-generation Tissue Microarray
construction (www.ngtma.com). TRU also provides partner
with Tissue Bank Bern (TBB: https://www.biobankbern.ch).
and collaborates with researchers from the University of
Bern including the Department for BioMedical Research
(DBMR) and the University Hospital / Inselspital, as well as
otherresearchersin Switzerland and abroad.

b Institut fur
u Gewebemedizin
und Pathologie
: r







1.1 ITMP Research
Head: Philippe Krebs, PhD and Inti Zlobec, PhD

Research activities

The research activities of the eight research groups in the
ITMP Research are focused on three main research topics, i.e.
—Immunopathology and inflammation, and
—Experimental tumor pathology and tumor biology
—Digital Pathology

The research groups in the ITMP Research address que-
stions related to the fundamental aspects of cell biology
and to the etiopathogenesis of neoplastic, inflammatory
disorders and use artificial intelligence, bioinformatics and
digital pathology to investigate cellular and molecular
phenotypesaswell as prognostic or predictive factors from
histopathology images. Translational aspects are also con-
sidered such as the identification of novel biomarkers for
disease activityin cancerandininflammatorydisorders,and
the development of novel vaccination strategies against
solid tumors.

Personnel
In 2023 approximately 85 people were employed in the
ITMP Research.

Grant Support

In 2023 the total amount of new external funding obtained
by the research groups of the ITMP Research reached more
than CHF 1.3 Mio (for details see: Reports of the individual
research groups).

Research infrastructure and collaborations

The research activities at the Institute of Tissue Medicine
and Pathology are well integrated on a national and inter-
national level. In our experimental work, we can both rely
on facilities available at our Institute, e.g. Laser Capture
Microdissection, digital pathology, confocal microscopy,
Cell-1Q® continuous live cell imaging and analysis system
and aNanostring® Platform for multiplexed assays for gene
expression and mutation analysis, as well as a MICA cell
microscope forlive cell time-lapseimaging at confocal reso-
lution, also under hypoxic conditions. 2023 saw the acqui-
sition of a MACSima™ platform for multiple immunofluore-
scence staining on tissue sections, that will add a novel
dimension to our current histology by facilitating spatial
analyses. This device can accommodate off-the-shelf conju-
gated anti-bodies, supporting more than 100 plex-staining
protocols thanks to automated cycles of staining and anti-
body elution, which are consecutively applied to tissue sec-
tions. To allow optimal embedding of the MACSima™ de-
viceinourresearch, a specificsupport platform («PAPAYA»)
hasbeen established to generate hyper-plex protein panels
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and spatial analyses within TRU and supported by the
Digital Pathology research group (HyPerplex and sPAtial
analYsis platform).

Moreover, we have access to core facilities provided by the
Department of Biomedical Research (DBMR), including the
flow cytometry (FACS) core facility, and the state-of-the-art
genomics core facility. In addition, access to the microscopy
centre (MIC), with its instruments for confocal microscopy
(including live cellimaging-, and 2-photon microscopy), and
to the proteomic core facility of the Medical Faculty is gran-
ted. We are also part of the Interfaculty Bioinformatics Unit
and are granted unrestricted access to the Next Generation
Sequencing platform of the University of Bern (equipped
with an illumina NovaSeq 6000, anillumina NextSeq 1000,
anillumina MiSeq, anilluminaiSeq100, a Pacific Biosciences
Sequel lle and a Pacific Biosciences Revio device) and have
access to the recently established Imaging Mass Cytometry
(IMC) Platform (with a Helios and a Hyperion instrument) of
the DBMR, University of Bern. Some of our researchers also
use the central mouse facility (CAF), and the germ-free and
gnotobiotic mouse facility (Clean Mouse Facility) at the
Medical Faculty. The spectrum of available and well-esta-
blished technologies in the ITMP Research includes con-
focal microscopy, fluorescentin situ hybridization (FISH), laser
capture microdissection of FFPE and frozen tissue sections
(including immunostained FFPE tissue sections), live-cell
metabolicassays on a Seahorse XF Analyzer, 3D- cell cultures,
butalso the entire spectrum of flow cytometry-based tech-
niques in cell sorting and multi-color analysis, including
spectral flow cytometry. Highly sophisticated methodolo-
gies are established for the identification of miR’s and their
target sequences in normal, and diseased tissues, the
assessment of autophagy, and several distinct transfection
systems, including lentivirus-based transduction systemes,
and mRNA expression profiling from small numbers of cells
and microdissected tissuesare available (e.g. scRNA sequen-
cing on the 10X Genomics platform; NanoString® analysis).
Furthermore, several of our research groups have a long-
standing expertise in isolating and culturing primary cells,
such asimmune cells, primary AML blast cells, mesenchymal
stromal cells, and epithelial cells from patient material, but
alsofrom experimental animals. Experimental protocols for
determining the functional capacities of these cell subsets
ex vivo and invitro are established and optimized.

Patents

* PCT patent application PCT/EP2023/076606
«Temperature-triggered in situ forming lipid
mesophase gel»

*S.Freigang, HTT. Gander-Bui, 05.07.2023
Immunotherapy of fungal sepsis
Patentapplication submitted, European Patent Office




Research group Stefan Freigang

Group of Stefan Freigang, MD

Dr. Thi Thuy Hang Gander, PhD, Early Postdoc

MSc Sabrina Walthert, Laboratory technician

MSc Julia Otto, PhD student (from May — October 2023)
M Med Nadja Oehninger, medical doctoral candidate
Sabrina Bertello Hernandez, MSc student

Summary of Research Activities

Immune recognition of lipids in inflammation
andimmunopathology

Lipids represent critical structural components of biological
membranes as well as asignificant energy source for cellular
metabolism, and thus are of fundamental importance for
the survival of our organism. In addition, endogenous and
environmental lipids may become targets of innate and
adaptive immune responses. The immune recognition of
microbial and self-lipids is essential for successful anti-
infectiousimmunity, but also contributes to chronicinflam-
mation in metabolicdisorders, such as diabetes and cardio-
vascular disease. Our group investigates the immune
recognition of lipids in microbial infections and metabolic
diseases.
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Research Activities

Project 1: Glycolipid-sensing by Natural Killer T cells

Natural killer T (NKT) cells are innate-like T cells with power-
ful immunoregulatory functions that recognize self and
microbial glycolipids presented by CD1d molecules. While
the efficacy of NKT cell agonists is currently explored in the
immunotherapy of infectious diseases and cancer, the me-
chanisms that control CD1d antigen presentation and NKT
cell activation in vivo still remain incompletely understood.
This project characterizes pathways linking CD1d antigen
presentation to lipid metabolism and aims to define critical
effector functions of NKT cells in microbial infections.

Project 2: Mechanisms of metabolic adaptation
invascularimmunopathology

Atherosclerosis-related diseases remain the leading cause
of mortality worldwide; and chronicinflammation represents
a major driver of disease progression. First clinical trials
demonstrated the beneficial effects of anti-inflammatory
therapies in CVD patients, a better understanding of the
molecular mechanisms of vascularinflammationis required
to develop more effective treatment strategies. In this pro-
jectweinvestigate how dyslipidemia and the resulting lipid
metabolism perturbation inimmune cells affects physiolo-
gical immune responses and contribute to vascularimmu-
nopathologyin atherosclerosis.



Project 3: Cell-type specific requlation of IL-1-driven
inflammation

Invasive fungal infections have high mortality rates with limi-
ted therapeuticoptions. We recently identified macrophage-
secreted IL-1 receptor antagonist (IL-1Ra) asan innateimmune
checkpoint that facilitates fungal dissemination and candi-
diasis pathology. We showed that therapeutic IL-1Ra neu-
tralization protects against lethal Candida sepsis, whereas
interferon-driven amplification of IL-1Ra during viral infec-
tions exacerbates fungal disease. This project explores IL-1/
IFN | crosstalk mechanisms, particularly IL-1Ra, as potential
biomarkers and therapeutic targetsin microbial infection.

Project 3: Immunofluorescence staining of an infected mouse kidney.
The tissue dissemination of the fungus Candida albicans was visualized
by staining of the fungal cell wall.
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Internal Collaborations
* Vera Genitsch, MD

External Collaborations

National

* Cem Gabay, MD, Dept. Of Medicine, University of Geneva,
Switzerland

* Georgia Konstantinidou, PhD, Inst. of Pharmacology,
University of Bern, Switzerland

* Manfred Kopf, PhD, Federal Institute of Technology Zirich (ETHZ),
Switzerland

* Philippe Renaud, PhD, Dept. Chemistry and Biochemistry,
University of Bern, Switzerland

International
¢ Hans-Christian Probst, University of Mainz, Germany

Grant Support

* UniBE PoC Grant, S. Freigang; PI, 2023-2024, CHF 30'000

» Swiss National Science Foundation, S. Freigang; PI, 2020-2024,
CHF 632000

* Swiss Heart Foundation, S. Freigang; PI, 2020-2023, CHF 50’000

* Swiss Lung Liga, S. Freigang; PI, 2017-2023, CHF 162000

Administrative duties

* Member of the Expert Commission of the Graduate School for
Cellular and Biomedical Sciences of the University of Bern

* Radiation Safety Officer for the Institute of Tissue Medicine
and Pathology

Publications

e Gander ThiThuy Hang, Schlafli Joélle,Baumgartner Johanna,
Walthert Sabrina, Genitsch Vera, van Geest Geert, Galvan José A,
Cardozo Carmen, Graham Martinez Cristina, Grans Mona,

Muth Sabine, Bruggmann Rémy, Probst Hans Christian, Gabay Cem,
Freigang Stefan

Targeted removal of macrophage-secreted interleukin-1 receptor
antagonist protects against lethal Candida albicans sepsis.
Immunity, 56(8), 1743-1760.€9. Cell Press 10.1016/
j.immuni.2023.06.023

BertschiNicole L, Steck Oliver, Luther Fabian, Bazzini Cecilia,

von Meyenn Leonhard, Schérli Stefanie, Vallone Angela,

Felser Andrea, Keller Irene, Friedli Olivier, Freigang Stefan,

Begré Nadja, Radonjic-Hoesli Susanne, Lamos Cristina,

Gabutti Max Philip, Benzaquen Michael, Laimer Markus,

Simon Dagmar, Nuoffer Jean-Marc, Schlapbach Christoph

PPAR-y regulates the effector function of human T helper 9 cells by
promoting glycolysis.

Nature Communications, 14(1), p. 2471.

Springer Nature 10.1038/541467-023-38233-x




Research group Philippe Krebs

Group of Philippe Krebs, PhD

Robert Gaultney, PhD, advanced post-doc

Wen Jie (Jeremy) Yeoh, PhD, early post-doc

Vivian Vu, MSc, PhD student (until April 2023)

Anja Herbst, MSc, PhD student

Fatlind Malsiu, MSc student (until February 2023)
Aparna Ananthanarayan, MSc student
(July—November2023)

Emily Bessell, MSc, PhD student (from December 2023)
Kristyna Hlavdckova, MSc, technician 90%

Coline Nydegger, technician, 70%

Summary of Research Activities

Chronicinflammation of microbial etiology has been sugge-
sted as the underlying cause of several debilitating conditions,
particularly in patients afflicted with inflammatory bowel
disease (IBD) or certain types of malignancies. Our group
uses mouse modelsand specimens from human patients to
study the role of specific genes or molecular pathways for
inflammation-triggered immunopathology or tumor deve-
lopment. We aim at a better understanding of the mecha-
nisms underlying these pathways to possibly reveal novel
therapeutictargets.

Keywords

—Cross-talk innate / adaptive immunity

—Role of inflammation for cancer development
and immunopathology

—Immunopathology

Research Activities

Project 1: Investigation of the localimmune system
regulation in COVID-19

The mechanisms leading to severe inflammatory lung disease
insome COVID-19 patients are unknown. In this project, we
will analyze the cells in the lung lavage of these patients
and compare these findings with results from collaborators
working on a mouse model of COVID-19. We hope so to reveal
targets for COVID-19 therapy.

Project 2: Role of cytokine signaling forimmunopathology
andtumor development

Inflammationisadriver of cancer. We have shownthat|L-33
signaling is important for the development of myelopro-
liferative neoplasms (MPN), a type of blood cancer, and for
promoting colorectal cancer (CRC) (Mager, J Clin Invest, 2015;
Mertz, Oncolmmunology, 2015; Pastille, Mucosal Immunol,
2019; Yeoh & Vu, Cytokine, 2022). We currently investigate
the contribution of IL-33 to MPN progression and to the
cellular and molecular mechanisms underlying IL.-33-de-
pendent CRC. For these studies, we use patient-derived
samples and mouse models.

Project 3: mRNA splicing and epithelial integrity

The intestinal barrier is often disrupted during intestinal
diseases, causing gut leakiness. We have recently shown that
the protein ESRP1, aregulator of mRNA splicing in epithelial
cells, has a critical function to maintain the integrity of the
intestinal barrier (Mager et al., eLife, 2017). In this project,
we furtherinvestigate how loss or reduction of ESRP1 leads
to intestinal homeostasis and pathogenesis, including in-
flammatory bowel disease and colorectal cancer.



Project 4: Immunoregulation and immunopathology
Thevertebrateimmune system comprisesthe innateimmune
system, providing the first line of defense, and the adaptive
immune system, which is triggered at a later stage and is
responsible for memory. In this project, we use different
murine models to better understand the role of specific
genes in the regulation of these immune cell subsets and
how disbalance in this process may lead to immunopatho-
logy in different disease contexts, including pathogen in-
fection (Cardoso Alves, EMBO Reports, 2020).
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Changes in immune infiltrate composition and transcriptomic landscape
in the lungs of diseased mice with a defect in immunoregulation.
A.Immune cells were isolated from lung tissues of healthy and diseased
mice and analyzed by flow cytometry to distinguish between immune
cell subtypes, which are displayed in a tSNE representation.

B. Alternatively, lung innate immune lymphocytes were analyzed using
single-cell RNA sequencing.

Internal Collaborations
® Christoph Mueller, PhD

e Inti Zlobec, PhD

® YaraBanz, MD, PhD

* Mafalda Trippel, MD

® Erik Vassella, PhD

External Collaborations

National

» Adrian Ochsenbein, MD; Carsten Riether, PhD, Dept. Clinical Res.,
University of Bern

e Andrew Macpherson, MD, Dept. Clinical Res., University of Bern

» Burkhard Ludewig, DVM, Natalia Pikor, PhD,
Institute of Immunobiology, Cantonal Hospital St.-Gallen

* Nicolas Bonadies, MD; Alicia Rovd, MD; Vera U. Bacher,
University Hospital of Bern

International

» Kathy McCoy, PhD, University of Calgary, Calgary, Canada

 Astrid Westendorf, PhD, Universitatsklinikum Essen, Germany
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Grant Support

® Fondazione San Salvatore; Project grant, P. Krebs; PI, 2022-2024,
CHF 170’000

® Swiss National Science Foundation Project grant, P. Krebs: PI,
2020-2024,CHF 632’000

® Swiss Life; Project grant, P. Krebs; main P, 2021-2023, CHF 20'000

® Uniscientia; Project grant, P. Krebs; main PI;, 2021-2023,
CHF 136’000

* Seal of Excellence Fund (SELF) UniBE, Fellowship; R. Gaultney,
2021-2023,CHF 128'698

® Werner und Hedy Berger-Janser Stiftung,
Project grantR. Gaultney, PI, 2023, CHF 79'796

® Krebsforschung Schweiz, P. Krebs; PI; Project grant, 2023-2026,
CHF 374’900

® UNIBE ID Grant, P. Krebs, PI, 2023-2025, CHF* 150’000

® Horizon Europe,Staff Exchange Program, P. Krebs; Co-Investigator,
2023-2027,Euro** 1'531'800

*total amount of funding; funding shared by Pland Co-PI; part for group Krebs is
contingenton number of staff exchanges.
**total budget; partfor group Krebs CHF 200'077 additional and proportional to the
number of staff secondments

Administrative duties

* Biosafety Officer for research and diagnostics activities at the
Institute of Tissue Medicine and Pathology, University of Bern

® Member of the Expert Commission of the Graduate School for
Cellular and Biomedical Sciences of the University of Bern;
mentor (total of 24 PhD students) and thesis co-advisor
(total of 11 PhD students)

* Member of the Committee for the Medical and Pharmaceutical
Libraries, University of Bern

Publications

* YeohWen Jie, Krebs Philippe. SHIP1 and its role forinnate immune regulation—
noveltargets forimmunotherapy. (In Press). European journal ofimmunology
(€2350446),e2350446. Wiley-VCH 10.1002/€ji.202350446

van Os Lisette, Yeoh Wen Jie, Witz Guillaume, Ferrari Dario, Krebs Philippe,
Chandorkar Yashoda, Zeinali Soheila, Sengupta Arunima, Guenat Olivier.
Immune cell extravasation in an organ-on-chip to model lung inflammation.
European journal of pharmaceutical sciences, 187, p. 106485. Elsevier
10.1016/j.ejps.2023.106485

Alizadeh Zeinabad Hojjat, Yeoh Wen Jie, Arif Maryam, Lomora Mihai, Banz Yara,
Riether Carsten, Krebs Philippe, Szegezdi Eva. Natural killer cell-mimicnano-
particles can actively targetand kill acute myeloid leukemia cells. Biomaterials,
298(122126), p. 122126. Elsevier 10.1016/j.biomaterials.2023.122126

¢ Ennis Sarah, Conforte Alessandra, O'Reilly Eimear, Takanlu Javid Sabour,
Cichocka Tatiana, Dhami Sukhraj Pal, Nicholson Pamela, Krebs Philippe,

O Broin Pilib, Szegezdi Eva. Cell-cell interactome of the hematopoietic niche
andits changesin acute myeloid leukemia.

iScience, 26(6), p. 106943. Elsevier 10.1016/j.isci.2023.106943

Carone Marianna, Spalinger Marianne R, Gaultney Robert A, Mezzenga
Raffaele, Hlavackova Kristyna, Mookhoek Aart, Krebs Philippe, Rogler
Gerhard, LucianiPaola, Aleandri Simone. Temperature-triggered in situ forming
lipid mesophase gel forlocal treatment of ulcerative colitis. Nature Communi-
cations, 14(1), p. 3489. Springer Nature 10.1038/s41467-023-39013-3
Grabherr Sarah, Waltenspihl Alexandra, Blichler Lorina, Litge Mechthild,
Cheng Hung-Wei, Caviezel-Firner Sonja, Ludewig Burkhard, Krebs Philippe,
Pikor Natalia B. An Innate Checkpoint Determines Immune Dysregulation and
Immunopathology during Pulmonary Murine Coronavirus Infection.

Journal ofimmunology, 210(6), pp. 774-785.

American Association of Immunologists 10.4049/jimmunol.2200533
Gurtner Alessandra, Borrelli Costanza, Gonzalez-Perez Ignacio, Bach Karsten,
AcarllhanE, Nufiez Nicolds G, Crepaz Daniel, Handler Kristina, Vu Vivian P,
Lafzi Atefeh, Stirm Kristin, Raju Deeksha, Gschwend Julia, Basler Konrad,
Schneider Christoph, Slack Emma, Valenta Tomas, Becher Burkhard,

Krebs Philippe, Moor AndreasE.... Active eosinophils regulate host defense
andimmuneresponsesin colitis. Nature, 615(7950), pp. 151-157.
MacmillanJournals Ltd. 10.1038/541586-022-05628-7

Le-Trilling Vu Thuy Khanh, Ebel Jana-Fabienne, Baier Franziska, Wohlgemuth
Kerstin, Pfeifer Kai Robin, Mookhoek Aart, Krebs Philippe, Determann Madita,
Katschinski Benjamin, Adamczyk Alexandra, Lange Erik, Klopfleisch Robert,
Lange Christian M., Sokolova Viktoriya, Trilling Mirko, Westendorf Astrid M.
Acute cytomegalovirusinfection modulates the intestinal microbiota and
targetsintestinal epithelial cells. European journal ofimmunology, 53(2),
€2249940. Wiley 10.1002/€ji.202249940

Krebs Philippe, Peng Hui, Duhan Vikas. Editorial: Natural killer cell plasticity
and diversity in antiviralimmunity. Frontiersinimmunology, 14(1175111),

p. 1175111 Frontiers Research Foundation 10.3389/fimmu.2023.1175111
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Group of Alessandro Lugli, MD

Dr. med. H. Dawson

Dr. Dr. med. B. Dislich

Dr. A. Mookhoeck, MD PhD

Dr. med. F. Mueller

Derya S6nmez, Doktorand (Medizin)

Leonie Kovacic, Masterstudentin (Medizin)
Kartik Kohli, Masterstudent (Bioinformatics and
Computational Biology)

Summary of Research Activities

The Gl-pathology research group’s focus lies on three re-
search topics: first, the clinico-tissue medical aspects of
tumor budding in colorectal cancer, the histologic scoring
systems in inflammatory bowel disease as well as the pro-
gnostic/predictive biomarkers in tumors of the upper
gastrointestinal tract.

Research Activities

Project 1: Tumor budding in gastrointestinal neoplasms

The main aim of the Gl Tissue Medicine research group con-
cerning tumor budding in CRC is the following: to identify
potential target molecules in tumor buds and develop an
anti-budding therapy. The focusliesonfour clinical scenarios:
pT1 CRC, stage Il CRC, rectal cancer (preoperative) and colo-
rectal liver metastases. Additionally, our group is also a
member of the International Budding Consortium (IBC).

Project 2: Biopsy-based prediction and prognosis
ininflammatory bowel disease

Ourgroup works on extracting information from colorectal
tissue biopsies to aid prognosis of disease evolution and
prediction of therapy successin patients withinflammatory
bowel disease (IBD). In Bern, we are working on imple-
menting the IBD-DCA score in clinical practice. In parallel,
we are establishing its prognostic value and develop an Al

L

algorithm to automatize the scoring. In collaboration with
gastroenterologistsin Europe (Switzerland, Netherlands), we
hopetoidentify tissue-based markersthatallow a persona-
lized treatment strategy in asymptomatic patients diagnosed
with IBD during colorectal cancer screening.

Project 3: Influence of neoadjuvant therapy on the immune
profile of esophageal adenocarcinomas

Immune checkpoint inhibitors are increasingly used in the
adjuvant therapy of locally advanced, neoadjuvantly treated
adenocarcinomas of the esophagus. Reliable predictive
biomarkers are essential to identify the patient population
that shows asignificant response toimmune checkpointin-
hibitors. We are studying the transcriptome, methylome
and immunohistochemical expression profile of immuno-
modulatory moleculesin human tumorsamples. The aimisto
identify key molecules that may influence the response to
therapy. In addition, the impact of neoadjuvant therapy on
these immunomodulatory molecules will be investigated.

External Collaborations

International

e Prof. Iris Nagtegaal, Nijmegen
e Prof. Magali Svrcek, Paris

« Prof. Michael Vieth, Bayreuth

e Prof. Maurice Loughrey, Belfast
e Prof. Kieran Sheahan, Dublin

» Prof. Fatima Carneiro, Porto

e Prof. Luigi Terracciano, Milan

* PD Dr. Pascal Juillerat, Bern

e Prof. Rupert Langer, Linz

e Prof. Christian Schirch, Tibingen
» Prof. Richard Kirsch, Toronto

Grant Support

» Swiss Cancer Research, A. Lugli (PI) / M. Schiirch (Co-Pl),
2021-2023,CHF* 331500

e Dutch Cancer Society, A. Lugli, 2017-2023,
CHF 1'600'246, Co-Applicant

e Rising Tide Fondation A combined budding/T-cell scorein pT1 and
stage Il colorectal cancer, Heather Dawson, 2018-2023, CHF 108'984




Institut fir Gewebemedizin und Pathologie > Forschung/Research

o Stiftung fur klinisch-experimentelle Tumorforschung
Influence of neoadjuvant chemotherapy on theimmunogenicity
of esophageal adenocarcinomas, Bastian Dislich, 2019-2023,
CHF*120'000

*total amount of funding; funding shared by Pland Co-Pls

Administrative duties
Alessandro Lugli

* Member of the SGPath

* Member of the DGP

* Member of the SFP

* Member of the USCAP

* Member of the AGA

* Member of the SAGIP

* Member of the ESP

Heather Dawson

* SGPath (Swiss Society of Pathology)

* SAGIP (Swiss Working Group of Gastrointestinal Pathology;
President)

¢ |AP (International Academy of Pathology;
President of Swiss Division)

* SSMP (Swiss Society of Molecular Pathology;
Member of Advisory Board)

* SwissNET (Swiss Neuroendocrine Tumor Society)

* ASCO (American Society of Oncology)

* SDiPath —Swiss Digital Pathology Consortium

Bastian Dislich
* SDiPath —Swiss Digital Pathology Consortium
* USCAP - United States and Canadian Academy of Pathology

Aart Mookhoek

* SGPath (Schweizerische Gesellschaft fir Pathologie)

* SAGIP (Swiss Association of Gastrointestinal Pathology)

* ECCO (European Crohn’s and Colitis Organisation)

* H-ECCO (Histopathologists of ECCO)

* ESP (European Society of Pathology)

* IBDnet (Swiss Research & Communication Network on
Inflammatory Bowel Disease)

Publications
e Liu DHW, Grabsch HI, Gloor B, Langer R, Dislich B.
Programmed death-ligand 1 (PD-L1) expression in primary gastric
adenocarcinoma and matched metastases.
JCancerRes Clin Oncol. 2023 Nov;149(14):13345-13352.
doi: 10.1007/s00432-023-05142-x. Epub 2023 Jul 25.
PMID: 37491637, PMCID: PMC10587283.
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Research group Aurel Perren

Group of Aurel Perren, MD

Prof. Dr. med. Aurel Perren, MD, Director, Pl

PD Dr. llaria Marinoni, PhD, Pl

Dr. Martin Sadowski, PhD, Senior Research Assistant

M Med Aziz Chouchane, Pathology Assistant

Dr. Philipp Kirchner, PhD, Staff scientist

MScRenaud Maire, Laboratory technician

Tsilla Sunier, Laboratory technician (until September 2023)
MSc Simona Avanthay, PhD student

MSc Yasmina El Fata, PhD student

(sharing with Institute of Anatomy)

Ozan Kictikkase, PhD student

MSc Umara Rafiqi, PhD student

Abdulloh Kafa Bihi, MSc student

Young Hwa Yang, MSc student

Prof. Dr. med. Eva Diamantis-Karamitopoulou,

Guest Medical Doctor

MSc Eva Mayere (from November 2023), PhD student

MSc Camilla Ullmann (from December 2023), PhD student
Marco Visani, MSc student (until 31.1.2023)

Dr. med. Konstantin Brautigam, MD, Resident

Summary of Research Activities

The research focus of our group is the study of endocrine
tumors; notably sporadicand familial pancreatic neuroendo-
crinetumors (PanNETs). PanNETs are highly heterogeneous
andthe mechanismsleading totumordevelopmentare still
elusive. We focus on the understanding of the molecular
events leading to PanNET formation and progression as
well as on the investigation of the mechanisms mediating
therapy resistance and tumor aggressiveness. We integrate
molecular biological (in vitro and in vivo) and clinical (hu-
man tissue based ex vivo) research approaches.

Research Activities

Project 1: Epigenetic changes and tumor cell heterogeneity
inthe progression of PanNETs

We focus on understanding epigenetic changes occurring
in PanNET and theirimpact on progression and metastasis
formation. Based on DNA methylation we identified sub-
groups of PanNETs with: specific cell of origin, genetic back-
ground and clinical outcome. Integrating epigenetic and
transcriptomic profiles we found that cell dedifferentiation
and metabolic changes characterize progression from
small PanNET to more advanced ones. We are currently in-
vestigating spatial and temporal heterogeneity of PanNET
using multi-omicapproaches.
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Project 2: Precision medicine approach for PanNET treatment
Uptodate, notherapy prediction based on specific molecular
profile is possible for PanNET patients. We recently estab-
lished patient-derived tumoroid cultures from PanNEN
patients which resemble features of original tumor tissue
and which can be used for in vitro drug screenings. We
demonstrated the utility of PanNEN tumoroids to predict
patient therapy response and we identified novel epigenetic
treatment options. Recently we established xenograft of
PanNEN on Zebrafish embryos to further exploitin precision
medicine.

Project 3: Metabolic changes in PanNET

Critical metabolic changes are early hallmarks of cancer cells.
Emerging epigenetic, transcriptional and translational data
suggest that PanNET cells undergo substantial metabolic
reprogramming and develop distinct metabolic subtypes.
However, the identity, functional consequences and thera-
peutic potential of metabolicchangesin PanNET remain up
until now largely unknown and untested. Our multimodal,
integrated analysis of PanNET cell culture and tissue samples
of various PanNET stages by modern mass spectrometry, flu-
orescence microscopy and RNAseq data will delineate these
metabolic changes and test novel therapeuticstrategies.
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Project 4: An early offensive against acquired therapy
resistance in PanNET

Acquired drug resistance (ADR)isamajor clinical challenge to
all current and future cancer treatments, including chemo,
radiation, targeted, andimmune therapies and accounts for
90% of cancer mortality. Due to the stochastic, nature of
mutation-driven ADR, multiple different resistance mecha-
nisms can co-evolve within in the same tumour or across
metastatic lesions in the same patient, requiring individua-
lized therapeutic approaches. This project seeks to identify
and test novel strategies to target drug- tolerant persister
cells (DTPs), which comprise an early, reversible bottleneck
phase of ADR. RNAseq and high content imaging-guided
molecular and phenotypic analysis will delineate the early
dynamic changes during DTP development in 2D and 3D
ADR models of PanNET.
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Project 3: (A) Tissue mass spectrometry
identified five metabolic subtypes.

(B) Immunohistochemistry and (C) fluorescence
microscopy show metabolic heterogeneity.
Anti-metabolic drug causes spatially targeted
cell death in PanNET spheroid (bottom).
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Internal Collaborations
¢ Philippe Krebs, PhD

e Erik Vassella, PhD

e Inti Zlobec, PhD

* Hannah Williams, PhD

* Mario Tschan, PhD

External Collaborations

National

* Beat Gloor, MD, Department of Visceral Surgery, Insel University
Hospital, Bern

» Corina Kim-Fuchs Universitatsklinik fir Diabetologie,
Endokrinologie Erndhrungsmedizin & Metabolismus (UDEM)
Inselspital, Universitatsspital

« Prof. Nadia Mercader, Institute of Anatomy, University of Bern.

* Umberto Maccio, MD, Institute of Pathology, USZ, Zirich

International

* Dr. Chrissie Thirlwell, University of Exeter school of medicine,
Exter, UK

e Prof. Bertram Wiedenmann, Charité, University Hospital,
Berlin, Germany.

* Prof. Anne Couvelard and Dr. Jérém Cros, Department of
Pathology, Hospital Beaujon, Clichy, France

e Prof. Marianne Pavel, head of Endocrinology and Diabetes
department, Erlangen Germany

« Prof. Massimo Falconi, Surgery Department, San Raffaele,
Milan, Italy

* Dr.med. Mauro Cives, University of Bari, Bari, Italy

* Dr. Anguraj Sadanandam, ICR, The Institute of Cancer Research,
London, UK.

* Prof. Gabriele Capurso, Pancreas Translational and Clinical
Research Center, San Raffaele Scientific Institute Milan, Italy

» Dr. Charles Bidgood, Queensland University of Technology,
Brisbane, Australia

Grant Support
*SNF310030_188639, Aurel Perren (P1), 2020-2024, CHF 632'000
* SNF320030_214902, llaria Marinoni (Pl), 2023-2027, CHF 688'609
» Bern Center for Precision Medicine, llaria Marioni (PI),
Nadja Mercader (PI), 2022-2024, CHF* 174’000
* Swiss 3RCC, Martin Sadowski (Pl), 2023, CHF 5’875
» KFS-5539-02-2022, Martin Sadowski (PI), 2022-2025, 359’000
*totalamount of funding; funding shared by Pland Co-PI

Administrative duties

Aurel Perren

o Stellvertreter des Dekans Medizinische Fakultat

* Mitglied Direktorium und Geschéaftsleitung UCI Inselspital

e Vize-Prasident Swiss Biobanking Platform (SBP)

* Mitglied Advisory Board European Neuroendocrine Tumor
Society (ENETS)

* Mitglied Education Committee IAP. Sektion Deutschland

o Leiter Krebsregister Bern und Solothurn (KRBESO)

e Stiftungsrat NICER

* Vorstandsmitglied der Deutschen Gesellschaft fur
Pathologie (DGP)

* Mitglied Forschungskommission SKL

» Mitglied Forschungskommission Krebsliga Bern

e Einzelmitglied Senat SAMW

* Mitglied der Leopoldina Nationale Akademie der Wissenschaften

llaria Marinoni
* Member of NET model consortium (Leader of the in vivo group)
» Secretary of the ENETs Basic and Translational research group

Martin Sadowski
e Coordinator MICA microscope
* Member of MIC-Committee (Microscopy Imaging Center)

Publications

e Morken Siren, Langer Seppo W, Sundlév Anna, Vestermark

Lene Weber, Ladekarl Morten, Hjortland Geir Olav, Svensson
Johanna B, Tabaksblat Elizaveta Mitkina, Haslerud Torjan Magne,
Assmus Jorg, Detlefsen Sonke, Couvelard Anne, Perren Aurel,
Sorbye Halfdan

Phase Il study of everolimus and temozolomide as first-line
treatmentin metastatic high-grade gastroenteropancreatic
neuroendocrine neoplasms.

British journal of cancer, 129(12), pp. 1930-1939.

Nature Publishing Group 10.1038/s41416-023-02462-0
Karamitopoulou Eva, Wenning Anna Silvia, Acharjee Animesh,
Zlobec Inti, Aeschbacher Pauline, Perren Aurel, Gloor Beat
Spatially restricted tumour-associated and host-associated immune
drivers correlate with the recurrence sites of pancreatic cancer.
Gut, 72(8), pp. 1523-1533. BMJ Publishing Group 10.1136/gut-
jnl-2022-329371

Nesti Cédric, Brdutigam Konstantin, Benavent Marta, Bernal Laura,
Boharoon Hessa, Botling Johan, Bouroumeau Antonin, Brcic lva,
Brunner Maximilian, Cadiot Guillaume, Camara Maria,

Christ Emanuel, Clerici Thomas, Clift Ashley K, Clouston Hamish,
Cobianchi Lorenzo, Cwikta Jarostaw B, Daskalakis Kosmas,

Frilling Andrea, Garcia-Carbonero Rocio; ....

Hemicolectomy versus appendectomy for patients with
appendiceal neuroendocrine tumours 1-2 cmin size: a retrospective,
Europe-wide, pooled cohort study.

Lancetoncology, 24(2), pp. 187-194. Elsevier 10.1016/51470-
2045(22)00750-1

Knappskog Stian, Grob Tobias, Venizelos Andreas, Amstutz Ursula,
Hjortland Geir O, Lothe Inger M, Kersten Christian, Hofsli Eva,
Sundlév Anna, Elvebakken Hege, Garresori Herish, Couvelard Anne,
Svensson Johanna, Sorbye Halfdan, Perren Aurel

Mutation Spectrum in Liquid Versus Solid Biopsies From

Patients With Advanced Gastroenteropancreatic Neuroendocrine
Carcinoma.

JCO precision oncology, 7,e2200336.

American Society of Clinical Oncology 10.1200/P0.22.00336



Research group Mirjam Schenk

Group of Mirjam Schenk, PhD

Steve Robatel, PhD student
Lukas Bériswyl, technician (50%)
Ivanina Mutisheva, MSc, technician (until July 2023)

Summary of Research Activities

The incidence of cancer is steadily rising and presents a
major public health problem in many parts of the world. A
key playerin preventing and controlling malignantdiseaseis
theimmune system. Unfortunately, in many cancer patients
anti-tumor immunity is diminished. This malfunction can
be caused by improper maturation of dendritic cells (DC),
which thus cannot prime and activate cells of the adaptive
immune system, in particular CD8+ T lymphocytes. Cytotoxic
CD8+ T lymphocytes (CTL) are essential for killing tumor
cells. Using tumor-immunotherapy we aim to enhance the
function of the immune system to battle cancer. Specifi-
cally, our research group aims to investigate mechanisms to
induce DC that can cross-present tumor specific antigens
andinduce an effective anti-tumor CTL response.

Research Activities

Project 1: Dendritic cells and their co-stimulatory properties
for cytotoxic T cells in melanoma

The activation of an effective adaptive anti-tumorresponse
relies mainly on presentation of tumor antigens and stimu-
lation by DC. Despite extensive research, the phenotypes
and functions of tumor-infiltrating DC(TIDC) remain largely
elusive and cross-presentation of tumor antigen is not well
understood. We are elucidating the phenotypes and func-
tions of TIDC and how to manipulate them both in vitro and
invivotoinduce a tumor-specific CTL response in melanoma.
Thereby, we aim to identify ways to reprogram TIDC to
present tumor antigens and activate an adaptive immune
response against melanoma.

Project 2: Generation of potent cross-presenting Dendiritic
Cells (DC) for tumor immunotherapy

Onlyspecificsubsets of DCare able to presenttumorantigens
to CD8+ T cellsin a process called cross-presentation. We aim
to elucidate the mechanism(s) of cross-presentation and how
this process can be manipulated in melanoma. Therefore, we
are establishing models to test human monocyte derived DC
as well as mouse bone marrow derived DC (BM-DC) for their
ability to cross-presentantigen. The knowledge of how cross-
presentation is requlated in vitro may allow us to manipulate
this process in vivo. Treated BM-derived DC will be tested in
adoptive transfer experiments as prophylactic and thera-
peutic treatment for established melanoma. Together, these
data should identify ways to promote frequency and en-
hance function of cross-presenting DC and to contribute to
anti-tumor response.
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Project 3: Highly multiplex, spatially resolved immuno-
phenotyping of PDAC for biomarker discovery

The tumor immune microenvironment in pancreatic ductal
adenocarcinoma (PDAC) is diverse, comprising various cell
types that may either enhance or attenuate tumorimmunity
and disease progression, as well as response to therapies. It
is ther efore essential to dissect the immunological lands-
capeinhuman PDACtissues and to assess the correlation of
various cell subsetsand tumor-derived immunosuppressive
factors to patient survival and other clinical parameters.
Utilizing a novel approach to perform spatially resolved
multiplex immunohistochemistry, we intend to delineate
the phenotypes of tumor-infiltrating immune subpopula-
tions in exquisite detail. Integrating these findings with
transcriptomic data and tumor genotype signatures will
allow us to unravel the mechanistic and prognostic rele-
vance of certainimmune markers in PDAC.

Internal Collaborations
* Martin Wartenberg, MD

External Collaborations

National

» Kaspar Z'Graggen, MD, Department of Surgery,
Clinic Beau-Site, Bern

* Charlotte Briiggen, MD, Department of Dermatology,
University Hospital Zurich

e LiTang, PhD, Institute of Bioengineering, Institute of Materials
Science and Engineering EPFL, Lausanne

* Michel Gilliet, MD, Department of Dermatology, CHUV Lausanne

* RobertHunger, MD, Department of Dermatology, Inselspital,
University of Bern

International

» Robert Modlin, MD, David Geffen School of Medicine,
Dermatology, UCLA, Los Angeles, USA

* Delphine Lee, MD, The Lundquist Institute for Biomedical
Innovation, Torrance, California, USA

* Feiyange Ma, PhD, Department of Cell and Developmental
Biology, Feinberg School of Medicine, Northwestern University,
Chicago, USA

Grant Support

e Novartis, Mirjam Schenk (Pl), 2021-2024, CHF 52’000

* CK-CARE, Christine Kiihne Foundation for Allergy, Research and
Education, Mirjam Schenk, 2023-2025, CHF 160'000

Administrative duties

* Member of the Expert Committee Cell Biology, Graduate School
for Cellular and Biomedical Sciences (GCB), University of Bern

* Member of the Mass Cytometry steering committee,
University of Bern, Switzerland

* Member of the Nomination Committee for Professorship at the
Medical Faculty, University of Bern, Switzerland

Publications

e Aydin Sidar, Pareja Javier, Schallenberg Vivianne M, Klopfstein
Armelle, Gruber Thomas, Page Nicolas, Bouillet Elisa, Blanchard
Nicolas, Liblau Roland, Kérbelin Jakob, Schwaninger Markus,
Johnson Aaron J, Schenk Mirjam, Deutsch Urban, Merkler Doron,
Engelhardt Britta

Antigenrecognition detains CD8+ T cells at the blood-brain
barrierand contributes to its breakdown.

Nature communications, 14(1), p. 3106. Nature Publishing Group
10.1038/541467-023-38703-2

von Werdt Diego, Gungor Bilgi, Barreto de Albuquerque Juliana,
Gruber Thomas, Zysset Daniel, Kwong Chung Cheong K C,
Corréa-Ferreira Antonia, Berchtold Regina, Page Nicolas, Schenk
Mirjam, Kehrl John H, Merkler Doron, Imhof Beat A, Stein JensV,
Abe Jun, Turchinovich Gleb, Finke Daniela, Hayday Adrian C,
Corazza Nadia, Mueller Christoph

Regulator of G-protein signaling 1 critically supports CD8+ TRM
cell-mediated intestinal immunity.

Frontiersinimmunology, 14, p. 1085895.

Frontiers Research Foundation 10.3389/fimmu.2023.1085895
Wallimann Alexandra, Schenk Mirjam

IL-32 as a potential biomarker and therapeutic targetin skin
inflammation.

Frontiersinimmunology, 14(1264236), p. 1264236.

Frontiers Research Foundation 10.3389/fimmu.2023.1264236



Research group Mario P. Tschan

Group of Mario P. Tschan, PhD

Anna Bill, PhD postdoc, 70%

Nils Bodmer, PhD student (shared Inti Zlobec)
Yasmeen Mady, MD-PhD student

Rina Mehmeti, MD-PhD student (shard Inti Zlobec)
Shun Yi, MD student

Jun Xu, MD-PhD student

Buirgler Alexandra, MMed (until May 2023)
Carmen Kalbermatter, MSc student (until April 2023)
Tanja Muralt, MSc student (until April 2023)

Ana Quirds Gonzalez, MSc student

Mengyu Zhou, MSc student

Maarii Khan, MSc student

Deborah Krauer, technician, 80%

Summary of Research Activities

Cancer Autophagy Group: My research team investigates
molecular mechanisms involved in the survival of acute
myeloid leukemia cells (AML). Currently, we are deciphering
the function of alternative splicing, the non-metabolic
functions of glycolytic enzymes and autophagy recycling
pathway in AML cell survival. Additional research projects
address the function of autophagy in cell migration and
metastasis of breast cancer cells. All these pre-clinical
studies in targeted, personalized cancer therapy are con-
ducted in close collaboration with clinical pathologists and
the Translational Research Unit.

Research Activities

Project 1: Unravel the functions of autophagy in

breast cancer motility

Metastasis formation accounts for the majority of deaths from
breast cancer, making it imperative to better understand
the mechanisms driving the metastatic cascade in order to
develop therapeutic interventions to target it. We earlier
discovered an oncogenic splice variant of a transcription
factor and named it DMTF1B. We now show that DMTF1
promotes invasion and tumor-initiating capacity of breast
cancer cellsbyactivating autophagy. Ithas also been shown
that inhibition of autophagy can have undesirable effects
in some cancer typesand induce epithelial to mesenchymal
transition (EMT), one of the early steps of metastasis. Our
aim is to identify cellular conditions in which autophagy
inhibition will decrease migration, and those in which the
inhibition of autophagy will promote invasiveness.

Project 2: PU.T and alternative splicing

The transcription factor PU.1 (SPI1) plays a key role in myeloid
differentiationaswellasin myeloid cell survival. Aberrant low
PU.T expression contributesto animmature myeloid pheno-
type, e.g., acute myeloid leukemia (AML). Interestingly, two
studies indicate that high PU.1 protein levels were associated
with alternative splicing promoted by either direct binding
to splice factors or by mRNA binding. Our dataindicate that
PU.1 controls splicing of the anti-apoptotic CFLAR (cFLIP)
gene, and thereby regulates cell death during myeloid dif-
ferentiation.
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Project 3: Reducing FASN expression facilitates

AML differentiation

Apart from glycolysis and OXPHOS, lipid metabolism is fre-
quently reprogrammed in leukemic cells to support cellular
growth. Particularly, the proteinimportantfor de novo lipid
synthesis, fatty acid synthase (FASN), is frequently upregu-
lated in tumor cells. We found that high FASN expression in
acute myeloid leukemia (AML) cells is associated with an
immature hematopoietic phenotype. Decreasing FASN levels
by RNAi or epigallocatechin-3-gallate (EGCG) treatment,
butnoblockingitsenzymaticfunction, resultedinimproved
response of AML cells to differentiation therapy.

Internal Collaborations
® [ntiZlobec, PhD

e Lucine Christe, MD
*YaraBanz, MD-PhD

External Collaborations

National
e Thomas Kaufmann, PhD, Institute of Pharmacology,
University of Bern
* Deborah Stroka, PhD, Dpt. of Clinical Research, University of Bern
e Urban Novak, MD, Medical Oncology, University of Bern
 Jorn Dengjel, PhD, Dpt. of Biology, University of Fribourg
e Carsten Riether, PhD, DBMR, University of Bern
* Sabina Berezowska, MD, Institute of Pathology,
University of Lausanne

International

* Bruce E. Torbett, PhD, TSRI, LaJolla, CA, USA

e Rupert Langer, MD, Institute of Pathology and Molecular
Pathology, University of Linz, Austria

e Enrico Garattini, MD, Istituto di Ricerche Farmacologiche

Mario Negri, Milano, Italy

* Jean-Emmanuel Sarry, PhD, Centre de Recherchesen
Cancérologie de Toulouse - CRCT, Toulouse, France

* Sylviane Muller, PhD, CNRS UMR7242 Biotechnology and
Cell Signaling, University of Strasbourg, France

Grant Support

* SNSF_310030_197786, Co-PIs: |. Zlobec; M. Tschan, 2020-2024,
CHF*660'000

* UniBE ID grant, Co-Pls: B. Towbin; M.P. Tschan, 2021-2024,
CHF*109'000

» China Scholarship Council Fellowship, J. Xu; M. P. Tschan, PI,
2021-2024, CHF*90'000

* Swiss Government Excellence Scholarship,
Co-Pls: . Zlobec, M. P.Tschan, 2021-2024, CHF* 90’000

» China Scholarship Council Fellowship, Shun Yi; M. P. Tschan PI,
2022-2025,CHF90'000

* CDM Fellowship Egypt (Yasmeen Mady), M.P. Tschan PI,
2022-2026,CHF 120’000

*totalamount of funding; funding shared by Pland Co-Pls

Administrative duties

* Member of the Interfacultary PhD Committee,
Graduate School for Cellular, Biomedical Sciences (GCB).

e Chair Expert Committees Cell Biology of the GCB Graduate School

* Member of the steering board of the Master study program
Biomedical Sciences at the Medical Faculty and organizer of the
teaching block tumor biology for this program.

* Member of the «Vereinigung der Dozentinnen und Dozenten
der Medizinischen Fakultdt Bern» representing the interests of
UniBE lecturers at the Medical Faculty meetings.

* Member of the Expert Committee for Biomedical Analysts,
«Zentrum fir medizinische Bildung, Hoéhere Fachschule»

e President Life Sciences Switzerland LS?

Publications

e Losmanova Tereza, Tschan Mario P, Galvan José A,
Berezowska Sabina
Immunohistochemical Detection of the Chaperone-Mediated
Autophagy Markers LAMP2A and HSPAS8 in Formalin-Fixed and
Paraffin-Embedded Tissues.
Methodsin molecular biology, 2566, pp. 141-147.
Springer 10.1007/978-1-0716-2675-7_11



Research group Erik Vassella

Group of Erik Vassella, Dr. pharm.

Dr. med. Theoni Maragkou, Consultant Neuropathologist
Dr. Elham Kashani, PhD, Staff Scientist

Dr. Massimo Maiolo, PhD, Advanced Postdoc

Jaison Phour, Laboratory technician

MSc Romain Alexandre Gros, PhD student

MD Philipp Zens, PhD student (until August 2023)
Catarina Bieler, Master student Med

Luca Rickli; Master student Med

Evelina Parvanova, MSc student

Summary of Research Activities

Gliomas and medulloblastomas are the most common
aggressive brain tumours in adults and children, most of
which are associated with a fatal prognosis. The focus of
ourresearch groupincludes the molecular characterisation
of glioblastomas and adult medulloblastomas with the aim
of further defining the molecular profile of these tumours
for the development of targeted therapy. To this end, we
perform whole exome sequencing, genome-wide methy-
lation and transcriptome analyses as well as microRNA and
CRISPR/CAS9 library screens.

Research Activities

Project 1: Role of serine-threonine phosphatases in
temozolomide resistance of glioblastoma

We followed an unbiased approach for the identification of
microRNAs that are most efficient at conferring resistance
tothe alkylating agenttemozolomide in glioblastoma cells,
which are the most common and most aggressive primary
malignant brain tumour. To this end, glioblastoma cell lines
were screened with alentiviral microRNA library and selected
for temozolomide resistance. miRNAs identified by this
screen showed downregulation of serine-threonine phos-
phatases, which in turn caused enhanced phosphorylaton of
ERK and AKT, modulated the activity of DNA repair enzymes,
and thereby confer resistance to TMZ response.

Project 2: Molecular characterization of recurrent
glioblastoma

Glioblastoma (GBM) isthe most heterogeneous and aggres-
sive primary brain tumors, and represents a particular chal-
lenge of therapeuticintervention. In a single-center retro-
spective study of 43 matched initial and post-therapeutic
GBM cases with exceptionally long recurrence period, we
performed whole exome sequencing in combination with
MRNA and microRNA expression profiling with the aim to
identify processes altered in recurrent GBM. Seven mRNAs
coding for proteinsimplicated in Epithelial to Mesenchymal
Transition (EMT) and 13 miRNAsimplicated in Tumor Necrosis
Factor (TNF)and Wntsignaling pathways were significantly
dysregulated. To the best of our knowledge, thisis the largest
cohort of recurrent GBM with long-term resection inter-
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vals, that has been analyzed by multi-omics approaches In
future, thisapproach may help for the development of new
personalized medicine. This project is currently supported
by the Swiss National Science Foundation.

Project 3: Clinical, pathological and molecular
characterization of adult medulloblastomas for targeted
therapy: a multicenter cohort study including primary

and relapse cases

Medulloblastomas are the most common aggressive pedi-
atric brain tumors, molecularly defined by different groups
and subgroups. Although medulloblastomaiis a rare disease,
ithasbeenalso describedin postpubertal and adult patients.
The lack of studies exclusively on adult medulloblastomas
means that the therapeutic approach in these patients is
mainly based on existing data from studies on pediatric
medulloblastomas. For these reasons and given that adult
patients do not have a satisfactory clinical outcome after
therapy, we are currently studying a large cohort of adult
medulloblastomas and medulloblastoma relapses on a
clinical, pathological and molecular level in order to further
characterize the biology of these tumors for developing a
targeted therapy adapted to their molecular profile.

Internal Collaborations

e Prof. Dr. Philippe Krebs
* PD Dr. llaria Marinoniand Prof. Dr. Aurel Perren

External Collaborations

National

 Prof. Dr. Sabina Berezowska, Institut universitaire de pathologie,
CHUV, Lausanne

e Prof. Dr.med. Philippe Schucht, Neuroonkologie, Inselspital

e Prof. Dr.med. Ekkehard Hewer, Institut fur Pathologie,
CHUV, Schweiz

* Dr.med. Regina Reimann, Institut fir Neuropathologie,
USZ, Schweiz

International
e Prof. Dr. Rupert Langer, Kepler Universitatsklinikum, Linz
e Prof. Dr. Pascal O. Zinn, MD, PhD, University of Pittsburgh
* Prof. Dr. med. Christine Stadelmann-Nessler,

Institut fir Neuropathologie, UMG, Deutschland

Grant Support

* SAKK 75/08 Rupert Langer, Rupert Langer, Pl; Erik Vassella, Co-PI,
2018-2025, CHF 132'640

» Swiss Cancer League, Sabina Berezowska, PI; Erik Vassella, Co-PI,
2019-2024, CHF 365’500

* Krebsliga Bern, Theoni Maragkou (Pl), 2022-2024, CHF 67'500

* Bern Center for Precision Medicine (BCPM), Erika Vassella Co-PI,
Prof. Ren-Wang Peng, 2022-2024, CHF 130"000

e Stiftung fur klinisch-experimentelle Tumorforschung,
TheoniMaragkou (Pl), 2022-2024, CHF 32’500

Administrative duties

Maragkou

* Member of the Steering Committee of the Young Clinical
Neuroscientists (YouCliN) Network (SFCNS)

» Co-responsible for the education of medical residents, Institute
of Tissue Medicine and Pathology, University of Bern, Switzerland,
and organizer of the teaching activities

Publications

* Maragkou Theoni, Reinhard Stefan, Jungo Patric,
Pasquier Baptiste, Neuenschwander Maja, Schucht Philippe,
Vassella Erik, Hewer Ekkehard Walter
Evaluation of MTAP and p16 immunohistochemical deficiency as
surrogate marker for COKN2A/B homozygous deletion in gliomas.
Pathology, 55(4), pp. 466-477.
Elsevier 10.1016/j.pathol.2023.01.005
¢ Kashani Elham, Schnidrig Désirée, Hashemi Gheinani Ali,
Ninck Martina Selina, Zens Philipp, Maragkou Theoni,
Baumgartner Ulrich, Schucht Philippe, Ratsch Gunnar,
Rubin Mark A, Berezowska Sabina, Ng Charlotte K, Vassella Erik
Integrated longitudinal analysis of adult grade 4 diffuse
gliomas with long-termrelapse interval revealed upregulation of
TGF-Bsignalinginrecurrent tumors.
Neuro-Oncology, 25(4), pp. 662-673.
Oxford University Press 10.1093/neuonc/noac220
Gros Romain, Rodriguez-Nunez Omar, Felger Leonard,
Moriconi Stefano, McKinley Richard, Pierangelo Angelo,
Novikova Tatiana, Vassella Erik, Schucht Philippe, Hewer Ekkehard,
Maragkou Theoni
Effects of formalin fixation on polarimetric properties of brain
tissue: fresh or fixed?
Neurophotonics, 10(2),025009. SPIE 10.1117/1.NPh.10.2.025009



Research group Inti Zlobec

Group of Inti Zlobec, PhD

Inti Zlobec, PhD

Hannah Williams, PhD, Junior Group Leader

Cristina Graham Martinez, PhD, Research assistant
Amjad Khan, PhD, post-doc

Cansaran Saygili Demir, PhD, post-doc (until May)
Christian Abbet (PI: Jean-Philippe Thiran, EPFL)

Elias Baumann, PhD student

Nils Bodmer, PhD student (shared Mario Tschan)

Ana Leni Frei, PhD student

Mauro Gwerder, PhD student

Rina Mehmeti, MD, PhD student (shared Mario Tschan)
Linda Studer, PhD student (Pl: Heather Dawson)

Philipp Zens, MD, PhD student (PI: Sabina Berezowska, CHUV)
Stefan Reinhard, ICT staff

Caroline Hammer, Administration

Master and dissertation students (MSc or Medicine):

Meisam Asgari, Master of Computer Science

(Pl: Andreas Fischer, Uni Fribourg)

Javier Garcia Baroja Master of Biomedical Engineering,
Bioimaging, ETH Zurich

Joél Baumann, MMed (PI: Bastian Dislich)

Mansour Faye Mohamed (PI: Hannah Williams)

Jérémy Rotzetter (Pl: Hannah Williams)

Kartik Kohli Master of Computer Science (Pl: Aart Mookhoek)
Josh Mdller, MMed

Luca Noti, Dissertation MMed

Chris Ruttimann, Master of Al in Medicine (CAIM) (Pl: Amjad Khan)

Summary of research activities

Our research group takes a deep dive into the morphomo-
lecular and spatial biology aspects of colorectal cancer. We
use digital pathology and artificial intelligence (Al) to gain
insights into the multi-faceted phenomenon of «tumor
budding», including the post-treatment modulation of the
tumor budding microenvironment and the clinical impact
of tumor heterogeneity on patient outcome.

Research Activities

Project 1: Spatial omics for deep characterisation

of the cancer ecosystem and its association with disease
prognostication and treatment response prediction

The cancer ecosystem comprises tumour, stroma (cellular
component) and extracellular matrix (ECM), together the
stroma and ECM make the tumour microenvironment (TME).
The Williams group utilises spatially resolved technologies
including Nanostring GeoMx Digital Spatial Profiler (DSP),
CosMx Spatial Molecular Imager (SMI) and MACSima plat-

Project 1: Spatially resolved transcriptomic profiling of the cancer
ecosystem in colorectal cancer. Primary antibodies for tissue visualisation
—Green: PanCK (epithelium), Blue: DNA (nuclei). Region of interest
selection — Red: tumour, Yellow: tumour microenvironment.
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forms to examine how the composition and architecture of
the cancer ecosystem defines disease phenotypes.
Currentprojectsinclude: Examination of TME heterogeneity
and its association with epithelial identity and plasticity in
colorectal cancer. Deep characterisation of the biochemical
and structural properties of the ECM for predictive and pro-
gnostic biomarkeridentification

Project 2. Digital pathology & Alto gain novel insights into
colorectal cancer

Our Sinergia project uses Al to gain new insights into the
biology of colorectal cancers. We investigate morphomole-
cular relationships, including the molecular subtypes and
intratumoral heterogeneity in order to learn new interpre-
table & clinically important features from histopathology
images. We use various computational methods, including
graphs and deep learning to evaluate the structural and
spatial patterns at the tumor invasion front in neoadju-
vantly treated patients. We've extended our scope to under-
standing transcriptional subtypes using spatial transcrip-
tomic and spatial protein expression analysis. The TME,
with its complex stromal patterns and immune contexture
are important focus points. Collaborators on this project
include M.Rodriguez (IBM Research), M. Anisimova (ZHAW),
B. Snijder (ETH Zurich), A. Fischer (HES-SO & Uni Fribourg)
and V. Koelzer (UniZUrich).

] Input patch

4

R —
!}.‘ 2. ResNet pred'lctio: :

6. Final predictio

R

Project 2: Epithelial cell and lymphocyte graphs in colorectal cancer.

Project 3: Building tools for computer-assisted diagnostics

In addition to exploratory tissue analysis, our team builds,
tests and validates in-house, open-source and commer-
cially available algorithms for potential diagnostic use and
workflow integration. We are generating a pan-lymph
node metastasis algorithm using state-of-the-art deep
learning methods. We then streamline processes from the
lab to data analysis, and on to visualisation of results and in-
teraction of our algorithms with pathologists scores and
feedback. Togetherwith ourexpert pathologist colleagues,
we collaborate on a variety of algorithms including PD-L1
(Tereza Losmanova), H. pylori (Bastian Dislich), IBD scoring
(Aart Mookhoek), tumor budding- CD8 scores (Heather
Dawson), breast biomarkers (Wiebke Solass) and pancreas
pathology (Martin Wartenberg).
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Project 3: Computational analysis of colorectal cancer metastases in
lymph nodes.




Internal Collaborations
e Mario Tschan, PhD .
* Philippe Krebs, PhD

e Bastian Dislich, MD

e Philipp Kirchner, PhD

* GIPARresearch group, ITMP

External collaboration
National
e Sinergia Co-Pl'sand project partners:
Maria Rodriguez, IBM Research
Maria Anisimova, ZHAW
Berend Snjider, ETH Zirich
Viktor Koelzer, CTP Lab, Institute of Pathology, Unispital Zirrich
Andreas Fischer, DIVA Group, HES-SO and Uni Fribourg
» Center for Alin Medicine (CAIM)
* Martin D. Berger, Oncology, Inselspital
* Thibaud Koessler, Claudia Corro and Giacomo Puppa, HUG, Geneva
e Jean-Philippe Thiran, EPFL, Lausanne
* Andrew Janowcyzk, CHUV, Lausanne

International

* Nigel Jamieson, University of Glasgow, UK

* Joe Yeong, Agency for Science, Technology and Research, Singapore
* Thomas Cox, Garvan Institute of Medical Research, Sydney

¢ IrisNagtegaal & Team, Radboud Medical Center, Netherlands
* Norman Zerbe, Charité Berlin, Germany

e Tilman Rau, Pathologie, Dusseldorf

e Jerome Galon & Immunoscore Team, INSERM, France

* Lunaphore Technologies, Switzerland

e Indica Labs, USA

» Aiforia Al forImage Analysis, Finland

Grantsupport

e Innosuisse, |. Zlobec (Co-PI), 2021-2023, CHF 450’540

» Swiss National Science Foundation, |. Zlobec (Pl) /M. Tschan,
2020-2024,CHF 632’000

* Swiss National Science Foundation- SINERGIA,
I.Zlobec (PI)/M. Anisimova/MMRodriguez/B.Snjider, 2020-2024,
CHF 2'875'765

* Swiss Cancer League KFS-5534-02-2022-R, |. Zlobec (Co-Pl),
2022-2025,CHF 353100

* Swiss Cancer Leage als Co-Applicant mit Prof. Matthias Hediger,
I.Zlobec (PI), 2022-2024, CHF 96'930

e Werner und Hedy Berger-Janser Foundation, H. Williams (P1),
2023-2024,CHF80'000

 Swiss Cancer Leage KLS 5611, Zlobec (PI), 2023-2026, CHF 371950

Administrative duties

I.Zlobec

* Member of the Medical Faculty, providing supportin
commissions and Habilitation processes

* Executive Team Member, Center for Al in Medicine,
responsible for Pillar 4 (research) and working group on Diversity
for Alin Medicine (DAIM)

* Board member Bern Center for Precision Medicine

* Representative at the Commission for Equal Opportunities,
atthe Medical Faculty (IFKG)

* Mentor for PhD students, Graduate School of Cell Biology

* President of Swiss Digital Pathology Consortium (SDiPath)

¢ Chair of the Working Group for Digital & Computational
Pathology, European Society of Pathology

 Reviewer Swiss Data Science Center proposals

H. Williams
» SPatial Omics Consortium (SPOC)
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Publications

Janowczyk A, Zlobec|, Walker C, Berezowska S, HuschauerV,
Tinguely M, Kupferschmid J, Mallet T, Merkler D, Kreutzfeldt M,
GasicR,RauTT, MazzucchelliL, Eybergl, Cathomas G, Mertz KD,
Koelzer VH, Soldini D, Jochum W, Réssle M, Henkel M, GrobholzR.
Swiss Digital Pathology Consortium. Swiss digital pathology
recommendations: results from a Delphi process conducted by
the Swiss Digital Pathology Consortium of the Swiss Society

of Pathology.

Virchows Arch. 2023 Dec 19. doi: 10.1007/s00428-023-03712-5.
Epub ahead of print. PMID: 38112792.

Frei AL, Oberson R, BaumannE, Perren A, GrobholzR, Lugli A,
Dawson H, Abbet C, Lertxundil, Reinhard S, Mookhoek A,
FeichtingerJ, Sarro R, Gadient G, Dommann-Scherrer C, BarizziJ,
Berezowska S, Glatz K, Dertinger S, Banz Y, Schoenegg R,
Rubbia-BrandtL, Fleischmann A, Saile G, Mainil-Varlet P, Biral R,
GiudiciL, Soltermann A, Chaubert AB, Stadlmann S, Diebold J,
EgervariK, Boniaire C, Saro F, Janowczyk A, Zlobec .

Pathologist Computer-Aided Diagnostic Scoring of Tumor Cell
Fraction: A Swiss National Study.

Mod Pathol. 2023 Dec;36(12):100335. doi: 10.1016/
j.modpat.2023.100335. Epub 2023 Sep 22. PMID: 37742926.
Khan A, Brouwer N, Blank A, MAValler F, Soldini D, Noske A, Gaus E,
BrandtS, Nagtegaal |, Dawson H, Thiran JP, Perren A, Lugli A,
Zlobecl.

Computer-Assisted Diagnosis of Lymph Node Metastases in Colo-
rectal Cancers Using Transfer Learning With an Ensemble Model.
Mod Pathol. 2023 May;36(5):100118. doi: 10.1016/
j.modpat.2023.100118. Epub 2023 Feb 2. PMID: 36805793.
Bokhorst JM, Ciompi F, A~ztAVark SK, Oguz Erdogan AS,

Vieth M, Dawson H, Kirsch R, Simmer F, Sheahan K, Lugli A,
Zlobecl,van der Laak J, Nagtegaal ID.

Fully Automated Tumor Bud Assessment in Hematoxylin and
Eosin-Stained Whole Slide Images of Colorectal Cancer.

Mod Pathol. 2023 Sep;36(9):100233. doi: 10.1016/
j.modpat.2023.100233. Epub 2023 May 30. PMID: 37257824.
GrobholzR, Janowczyk A, Frei AL, Kreutzfeldt M, Koelzer VH,
Zlobecl.

National digital pathology projectsin Switzerland: A 2023 update.
Pathologie (Heidelb). 2023 Dec;44(Suppl 3):225-228.

doi: 10.1007/s00292-023-01259-5. Epub 2023 Nov 21.
PMID:37987815; PMCID: PMC10739407.

Haddad TS, van den Dobbelsteen L, A—ztAVark SK, GeeneR,
Nijman lJ, Verrijp K, Jamieson NB, Wood C, van Vliet S, Reuvers L,
Achouiti S, Rutgers N, Brouwer N, Simmer F, Zlobec|, Lugli A,
Nagtegaal ID.

Pseudobudding: ruptured glands do not represent true tumor buds.
JPathol. 2023 Sep;261(1):19-27.doi: 10.1002/path.6146.

Epub 2023 Jul 4. PMID: 37403270.
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1.2 Translational Research
Unit (TRU)

Head of TRU:
Dr. Paulina Brénnimann

Administration:
Caroline Hammer (50%)

Technical and Scientific Staff:
Carmen Cardozo

Dr. Irene Centeno

Loredana Daminescu

Dr. Cristina Graham Martinez
Isabelle Schindler

Jérémy Valentin

Therese Waldburger

Consultation:
Prof. Inti Zlobec

Group Translational Research Unit (TRU)

Overview

The Translational Research Unit (TRU) is a tissue-based core
facility of the Institute of Tissue Medicine and Pathology,
University of Bern. We provide services for researchers and
use innovative technologies to support translational pro-
jects conducted on human and animal tissues. We collabo-
rate with researchers not only from the University of Bern
but also participate in national and international scientific

=

projects. Our portfolio includes histopathology services,
establishment of methods for tissue «visualization», digital
pathology and image analysis, and next-generation Tissue
Microarraying (www.ngtma.com). 2023 brought an exciting
innovation in our core facility with an implementation of
spatial biology technology (acquired by Prof. Inti Zlobec).
MACSima from Miltenyi was inclosed in our lab to facilitate

Fig. 1: MACSima instrument in TRU facility (left) and outcome of first panel establishment on the multitissue TMA (right).
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Fig. 2: Number of projects (and associated requests) managed by TRU in 2023 and distribution of funding sources this year.
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understanding of complex cellular phenotypes and their
interactions in the spatial context of the tissue microenvi-
ronment. MACSima platform is a fully automated fluore-
scence instrument utilizing MACSima Imaging Cyclic
Staining technology: cyclic staining with different fluoro-
chrome-conjugated antibodies in 3 steps: staining, imaging
and erasing (photobleaching or fluorochrome release). We
have started with establishment of the backbone immune
marker panel that was designedto coverarange of different
cell phenotypes and tissue types (Fig 1).

Projects and requests for services

In 2023, we could support 123 projects from 794 separate
requests including 43% from internal researchers, whereas
47% were collaborations (together with those with industry)
and 9% were from the Inselspital /DBMR (Fig. 2).

TRU requests include approximately 53% human samples,
27% animal tissue and 13% clinical studies (including SAKK
or trials with primary investigators at the Inselspital). The
remaining are other tissue-related requests.

Histology Lab and Scanning

Our lab has expertise in histology techniques and tries to
personalize each research project. Furthermore, sections
are cut for many other purposes including: DNA/RNA
extraction, immunohistochemistry, immunofluorescence,
spatial biology techniques and other special downstream
methodologies. Histology is the basis of all the work per-
formed in TRU. This year, we have cut thousands of slides
for H&E or special stains (n =3570), immunohistochemistry,
single or double staining (n = 4648). Additionally, we have
sectioned 64 frozen tissue on the cryostat.

With the increasing importance of digital pathology and the
expansion of Alalgorithms, it become essential to digitalize
traditionalsslides. We have scanned this year 11895 H&E and
IHCslides for further research purposes. Moreover, we scan
each ngTMA slide after H&E or immunostaining creating a
valuabledigital archive forfurtheruse to train Al algorithms
for prediction of clinical outcomes, molecular subtypes or
other endpoints.

Tissue Visualisation Lab

TRU has expertise in tissue visualisation methods, including
assays forimmunohistochemistry (IHC), mRNA in situ hybri-
disation (ISH), immunofluorescence (IF), TUNEL or multi-
plexing technologies such as OPAL, OmniVue from Ultivue
and COMET from Lunaphore.

We have expanded our expertise on COMET specifically
investigating the innate immune response to microbial in-
fectionin mice. Currently, we focus on establishing a 20-plex
immune panel to assess pathogen replication, myeloid cell
populations and parameters of inflammation (Fig 3).

This year, TRU has added an additional 48 new antibodies
toits repertoire, and has performed 4384 single stains, 216
double stainsand 25 OPAL assays.

Next-generation Tissue Microarrays (ngTMA®) Lab

Our ngTMA facility has evolved into an internationally-
recognized platform for the construction of high-quality
tissue microarrays. By incorporating digital pathology and
a downstream data-handling pipeline, ngTMA supports
histopathology-based and computationally-driven Al
research. We use ngTMAs to study protein biomarkers by
standard immunohistochemistry, butalso have used probes

immunodeficient .-

Fig. 3: Multiplex staining performed on tissue biopsies from infected wild type and immunodeficient mice. Stains: blue: DAPI; yellow: bacteria; red:

neutrophils; cyan: macrophages




formRNA, miRNA, non-coding RNA, orimmunofluorescence
for studies related to precision medicine, tumor hetero-
geneity, rare diseases, or animal models. ngTMA this year
was employed for development of new methodologies,
such as multiplexed immunofluorescence e.g. Hyperion,
LabSat (Lunaphore), OPAL (Akoya), PhenoCycler (Akoya),
MIBI-TOF or Ultivue.

Recent updates and news on our ngTMA platform can be
find every time on the website: www.ngtma.com.

Types of Projects I
47%
37%
M External
Collaboration
Internal
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Up to now, TRU has created 912 ngTMA blocks comprising
174869 punches. In 2023, we have constructed TMAs of
urothelial tract, lower gastrointestinal cancers, liver, brain
tumors, dermatitis or several multitissue TMAs (Fig 4). We
were part of few animal research projects constructing
TMAwith mice samplesfrom liver,lungandspleen. 19 ngTMA
projects were conducted including 36 ngTMA blocks with
total 3052 punches from 1132 donorblocks. Additionally,
232 cores were punched for downstream molecular analysis.

Recently, we have completed a complex project on lym-
phoma cohort from 354 cases, totalling 1416 punches and
we are in progress to complete matching biopsies TMAs.
We have participated also in 2 neurological projects contri-
buting with construction of TMAs from brain tumors and
brain metastasis from prostate.

ngTMAwas a topicduring a webinar organized by Standard
BioToolstogetherwith our partneringlabin Bern—Imaging
Mass Cytometry and Mass Cytometry Platform.

b

TOTAL OF ngTMAs 2012-2023

M Lower Gastro (incl. Colon)
Multi-tissue
M Breast
M Lung
M Endo (incl. thyroid, pNET)
M Neuro
M Upper Gastro
Uro
Sarcoma
M Gyneco
M Pancreas
M Liver
Bone marrow
M Other
Skin
M Opthalmo

Fig. 4: ngTMA project types in 2023: internal 47%, collaboration 37% and external 16% (upper). Tissue-specific distribution of ngTMA projects since
2012 until 2023 (lower).
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Publications

TRU and ngTMA supported many projects that were published this year. Here list of selected scientific articles were the

support of TRU was employed:

1. DengH,GeH,DubeyC,Losmanova T, Medova M,
Konstantinidou G, Mutlu SM, Birrer FE, Brodie TM, Stroka D,
Wang W, Peng RW, Dorn P, Marti TM.
An optimized protocol for the generation and monitoring of
conditional orthotopiclung cancerin the KP mouse model using an
adeno-associated virus vector compatible with biosafety level 1.
Cancer Immunol Immunother. 2023 Dec;72(12):4457-4470. doi:
10.1007/500262-023-03542-z. Epub 2023 Oct 5. PMID: 37796299;
PMCID: PMC10700219.

2. GanderTTH, SchlafliJ, Baumgartner J, Walthert S, Genitsch V,
van Geest G, Galvan José A, Cardozo C, Graham Martinez C, Grans
M, Muth S, Bruggmann R, Probst HC, Gabay C, Freigang S.
Targeted removal of macrophage-secreted interleukin-1 receptor
antagonist protects against lethal Candida albicans sepsis.
Immunity, 56(8), 1743-1760.e9. Cell Press 10.1016/j.immuni.
2023.06.023

3. BrautigamK, Reinhard S, Wartenberg M, Forster S, Greif K,
Granai M, Bosmdller H, Klingel K, Schiirch CM.
Comprehensive analysis of SARS-CoV-2 receptor proteinsin human
respiratory tissuesidentifies alveolar macrophages as potential
virus entry site.
Histopathology. 2023 May;82(6):846-859. doi: 10.1111/his.14871.
Epub 2023 Feb 21. PMID: 36700825

4. Alizadeh Zeinabad H, Yeoh WJ, Arif M, Lomora M, Banz Y, Riether C,
Krebs P, Szegezdi E.
Naturalkiller cell-mimic nanoparticles can actively target and kill
acute myeloid leukemia cells.
Biomaterials. 2023 Jul;298:122126. doi: 10.1016/j.biomaterials.
2023.122126. Epub 2023 Apr 15. PMID: 37094524.

5. LosmanovaT, Tschan MP, Galvan JA, Berezowska S.
Immunohistochemical Detection of the Chaperone-Mediated
Autophagy Markers LAMP2A and HSPA8 in Formalin-Fixed and
Paraffin-Embedded Tissues.

Methods Mol Biol. 2023;2566:141-147. doi: 10.1007/978-1-0716-
2675-7_11.PMID: 36152248.

10.

Karamitopoulou E, Wenning AS, Acharjee A, Zlobec|,

Aeschbacher P, Perren A, Gloor B.

Spatially restricted tumour-associated and host-associated immune
drivers correlate with the recurrence sites of pancreatic cancer.

Gut. 2023 Aug;72(8):1523-1533. doi: 10.1136/gutjnl-2022-329371.
Epub 2023 Feb 15. PMID: 36792355.

Khan A, Brouwer N, Blank A, Mller F, Soldini D, Noske A, GausE,
BrandtS, Nagtegaal |, DawsonH, Thiran JP, Perren A, Lugli A, Zlobec .
Computer-Assisted Diagnosis of Lymph Node Metastases in Colo-
rectal Cancers Using Transfer Learning With an Ensemble Model.
Mod Pathol. 2023 May;36(5):100118. doi: 10.1016/j.modpat.2023.
100118.Epub 2023 Feb 2. PMID: 36805793.

Gruter BE, Canzanella G, Hagler J, Rey J, Wanderer S, von Gunten M,
GalvanJA, GrobholzR, Widmer HR, Remonda L, Andereggen L,
MarbachersS.

Topographicdistribution of inflammation factorsin a healing
aneurysm.

JNeuroinflammation. 2023 Aug 2;20(1):182.doi: 10.1186/512974-
023-02863-1.PMID: 37533024

Maragkou T, Reinhard S, Jungo P, Pasquier B, Neuenschwander M,
SchuchtP, Vassella E, Hewer EW.

Evaluation of MTAP and p16 immunohistochemical deficiency as
surrogate marker for CDKN2A/B homozygous deletionin gliomas.
Pathology, 55(4), pp. 466-477. Elsevier 10.1016/j.pa-
thol.2023.01.005

Ferguson L P, GatchalianJ, McDermottM L, Nakamura M,
ChambersK, RajbhandariN, Lytle N K, Rosenthal S B, Hamilton M,
AlbiniS, Wartenberg M, Zlobec |, Galvdn H, José A,
Karamitopoulou E, Vavinskaya V, Wascher A, Lowy AM, Schiirch C
M, PuriPL, Bruneau B G.

Smarcd3is an epigenetic modulator of the metaboliclandscape
in pancreaticductal adenocarcinoma.

Nature Communications, 14(1), p. 292. Springer Nature 10.1038/
s41467-023-35796-7



=]

Gruppe Tissue Bank Bern (TBB)

Tissue Bank Bern (TBB)

Director: Prof. Dr. med. Aurel Perren

Operative manager: Dr. Paulina Brénnimann
Senioradvisor: Prof. Dr. phil. nat. Inti Zlobec
Medical advisor: Dr. med. Aart Mookhoek
Office and quality manager: Caroline Hammer

Project management and operative functions:
Dr. Irene Centeno Ramos and Loredana-lonela Daminescu

Additional members: Translational research Unit (TRU),
IT and Histology Diagnostic of the Institute of Tissue Medicine
and Pathology (ITMP)

REQUEST FORM

Content details
Project description
Sample and data requirements

Ethical approval

1-8 weeks 2-3 weeks

ORDER PROCESSING

Feasibility check
Technical acceptance
Clinical acceptance

Patient's consent proofing

The use of high-quality human specimens playsacrucial role
in medical research advances, particularly in the field of
precision medicine.

The Tissue Bank Bern (TBB) is a human diseased-related,
solid tissue bio-repository, that provides researchers with
access to high quality human tissue samples and related
datain compliance to the Federal Human Research Actand
Ordinance, 2014 and Swiss Biobanking Platform standards.
This is done through optimal and standardized sample
collection, storage, distribution and documentation as well
asastrong quality management system.

TBB services are, since October 2016, being performed
together with the Translational Research Unit (TRU) thus,
personnel and resources are shared.

Workflow

Therequirementsto use thesamplesinclude the description
of the project, the type and characteristics of the requested
tissue and essential information regarding the ethical
approval. Our committee will evaluate each request and
provide advice, if needed. The estimated timelines and
processes are displayed in figure 1.

SAMPLE DELIVERY

Tisssue content evaluation

Material transfer agreement

(only for external researchers)

Material transfer to the researcher

1-2 weeks

Fig. 1.: TBB request processing, workflow and timelines.
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CRYO-PRESERVED

300 cryopreserved tumor
tissues, suitable for cell culture

On demand prospective tissue
cryopreservation

Automated controlled slow
freezingin LBB

SCIENTIFICAND ETHICS
CONSULTING

Help with patient selection

TISSUE
Ttre !

Expertise in tissue selection
and experimental design

Support with ELSI (Ethical,
Legal and Social Implications)

CLINICALAND PATHOLOGICAL DATA
Histopatholical data
Data exchange with IDSCand Cancer Registry

Data coding

SNAP FROZEN
40'000 frozen tissue aliquots
Matching liquid samplesin Liquid Biobank (LBB)
Access to histology services (Translational Research Unit)

BIOBANK BERN

NATIVE
Customized tissue collection

Tissue with reduced
ischemia time

Personalized workflow design

QUALITY CONTROL AND
TRACEABILITY
Tissue content evaluation for
every sample given
FFPE quality block representing
the content of a given sample
Tissue and data tracking

SWISS BIOBANKING PLATFORM (SBP)
CERTIFICATION LABELS
Compliance with legal and ethical standards
Operational processes standardization
Quality Management - System optimization

Fig. 2: Main TBB activities.

TBB activities

In 2023, we have continued providing tissues from the snap
frozen and cryopreserved collection and native tissuesin a
prospective manner.

The cryopreservation is performed following an automated
controlled slow freezing protocol in LBB (Liquid Biobank) at
Inselspital, preserving the viability of the cells, what makes
the collection suitable for experiments requiring living cells.

A representative part from the cryopreserved tissue is for-
malin fixed, paraffin embedded and H&E stained to assure
an adequate vital tumor content before working with the
cryopreserved material. The collectionincludesaround 300
cryopreserved tumor tissues from colon, liver, pancreas,
ovary, breast and metastasis from different primaries.

The TBBis not only a high-quality tissue collection but also an
active core facility, focused on the continuous development
of workflows to meet the researcher’s tissue requirements.
On this regard, the close collaboration with clinics and re-
searchers facilitates a thorough understanding of the tissue
special needs and the access to the resources to fulfill them.
Thisyear, in addition to the ongoing collaborations with HNO

and Angiology we have started new customized projects
with the EPFL (Ecole Polytechnique Fédérale de Lausanne)
and different private partners.

Additionally, we have 10 ongoing prospective project in-
volving native tissue form different tissue types: lung, pro-
state, liver, colon, pancreas, adrenal gland, neuroendocrine
tumors and brain.

The principal TBB activities are summarised in figure 2.

TBB institutional collection statistics

Human biobanking has evolved into a dynamicand complex
platform with more focus in quality and protocols adapted
totheresearchers’ needs. However, the collection of frozen
tissues remains important. In 2023 we have collected around
2500 aliquots from 1700 patients bringing the total collec-
tionto 57500 aliquots from more than 18000 patients from
different clinics that continue theirimportant involvement
in the biobank.

The contribution per clinic can be found in the chart below,
with thelargestamountof samples deriving from the gyne-
cology clinic, followed by the clinics of visceral surgery, neuro-
surgery, thoracicsurgery as well as urology.
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Fig. 3: Distribution of incoming tissue specimens for biobanking.

Project by Tissue Bank Bern 2023
The number of TBB projects continues to rise. In 2023, we
received 77 requests for tissue and/or data.

Usage of tissue samplesin 2023

During this year we have provided scientists with 133 frozen
tissues. Additionally, 317 aliquots of native tissue were
givenina prospective manner. The usage of frozen samples
was equally distributed between researchers at the ITMP
and researchers out of the University of Bern. The native
tissue was mainly used by researchers from Inselspital and
the Departament of BioMedical Research (DBMR) at the
University of Bern.

M Tissue related projects Datarelated projects

1 1
2012 2013

2014 2015 2016

2017

2018 2019 2020 2021 2022 2023

Fig. 4: Number of TBB requests for tissues/data showing increase over the last years.

Snap frozen samples

n=133

51% 49%

Extern
ITMP

Native aliquots

n=317

M Insel/DBMR
ITMP

Fig. 5: Summary of tissue usage by internal, Inselspital/University of Bern (incl. DBMR) or external researchers for prospective and retrospective

(frozen collection) projects in 2023.
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Fig. 6: SBP labels achieved by TBB.

Towards the best quality of service
The delivery of optimal quality tissues to researchers is one
of the main aims of TBB.

With a growing concern about reproducibility, not only in
research but also in diagnostics, the need to standardize
workflows and monitor pre-analytical variables becomes
imperative, due toitsimpact on the tissue quality.

The preanalytical phase encompasses the processing of
biological material previous to the analytical phase. In this
time frame, the variables playing arolein tissue quality such
as ischemia and fixation times, transport, processing and
storage temperatures are meticulously documented in TBB.

This close monitoring facilitates the identification of critical
points and continuous improvement according to LEAN
optimization, whose main principle is the reduction of time
spent on non-value-added tasks (unnecessary operations
ortransport, waiting times, etc.), causes of poor quality. The
result is a significant reduction and homogenization of
different variables such as the turnaround times, that have
amajorimpactin tissue quality.

This strategy, together with the establishment of quality
controls in crucial spots has led to the accomplishment of
the Swiss Biobanking Platform (SBP) standards, acknow-
ledged by the acquisition of the SBP Norma and Optima
label in December 2019. Additionally, the collection and
storage of the TBB samples are included under the Institute
of Tissue Medicine and Pathology accreditation by the Swiss
Accreditation Service (SAS) according to 1ISO 15189:2012.

Beside this, TBB puts a big effort in performing Human
Research Act compliant workflows as evidenced by the SBP
Vita Label certificate achieved already in 2018. Additionally,
TBB offers support to the biomedical research activities by
facilitating compliance with best practice standards and
regulatoryrequirementsrelating to ethical, legal and socie-
talissues (ELSI).

Fit-for-purpose TBB collections

Our commitment towards satisfying the requirements of
theresearcherisdemonstrated in our enhanced procedures
for customized collections. Our advanced process optimi-
zation is the result of strong simultaneous collaboration of
TBB, clinics and researchers.

Partnerships

Excellence in biobanking is a multi-institutional and cross-
departmental goal. We workin close collaboration with the
Histology Diagnostic department of the ITMP for sample
acquisition; with Liquid Biobank Bern for collaborative
projects liquid-tissue and harmonisation of processes and
with the Swiss Biobanking Platform for quality monitoring
and process standardization.

The clinics that continue to send samples for biobanking
and participating actively in the implementation of «fit for
purpose» collections are invaluable as are the medical doc-
tors and technical staff of the Clinical Pathology Lab at the
Institute of Tissue Medicine and Pathology. Support from
the IT department is of upmost importance to ensure high
quality and LEAN processes.

Additionally, the multidisciplinary co-work with the Insel
Data Science Center and Cancer Registry Bern-Solothurn
completes the toolbox to improve not only the quality of
biological material resources but also the quality of the
associated data.

TBB also participates in scientific seminars such us the Day
of Clinical research 2023 in which a poster with our main
activities was presented.

Fig. 7: Collection procedure of peripheral artery disease tissue samples in the surgical theatre.
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2 Akademische Grade

PhD Students

e Christian Abbet

Self-Supervised Learning for Patient Stratification and
Survival Analysis in Computational Pathology :

An Application to Colorectal Cancer

Fakultat: Med

Supervisor: Jean-Philippe Thiran (EPFL)
Co-supervisor: Inti Zlobec

Francis Bruehlmann

Theileria effectors transforming host cells into
cancerlike cells

Fakultat: Vetsuisse

Supervisor: P. Olias

Mentoren: M.P. Tschan/D.Soldati-Favre

Christina Cismaru

The M2 protein LC3-interacting region and itsrolein
influenza Avirus assembly and morphogenesis
Fakultat: Vetsuisse

Supervisor: G. Zimmer
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Probing gut-tumor axis during therapy with immune check-
pointinhibitors by modulating intestinal extracellular ATP
Fakultat: Medicine
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Implications of SMAD1 Loss and TGF-3 Signaling in
MLL-Rearranged Acute Myeloid Leukemia
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Charting the chemogeneticlandscape of taxane response
in BRCAT-deficient mammary tumors
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Supervisor: S. Rottenberg
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Marjolaine Hugonnet

Sweet control: Sialoglycansin lymphocyte-mediated
immunity.

Supervisor: Stephan von Gunten

Mentor: Stefan Freigang

Laura Laloli

Characterization of the innateimmune responsein
the respiratory epithelium of human, porcine, and bovine
duringinfluenza virus infection

Fakultat: Medicine
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* Haapreet Mandhair

Subtype-specific role of autophagy associated protein
ULK?1 in Diffuse Large B-cell Lymphomas
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Martina Minoli

Developing new tools for precision medicine in

bladder cancer

Fakultat: Med.

Supervisoren: M. Kruithof-de Juliio/R. Seiler
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Vivian Pham Vu

The Role of IL-33/5T2 Signaling in Inflammation-induced
Immunopathologies

Fakultat: Medicine

Supervisor: Philippe Krebs

External Reviewer: Grégory Verdeil

Kevin Plattner

Ontherole of IgE glycosylation in the protection against
anaphylaxis by IgG anti-IgE antibodies

Fakultat: Medicine

Supervisor: Monique Vogel
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Vera Tscherrig

The therapeutic potential of microRNAs from small extra-
cellular vesicles derived from Wharton's jelly mesenchy-
mal stromal cells in premature white matterinjury
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Supervisoren: Prof. Daniel Surbek, Prof. Andreina
Schoeberlein, Dr. Marianne Jorger

Co-Advisor: Erik Vassella

Wen Jie Yeoh

The Role of Alarmins in Immunoregulation during Lung
Inflammation and Viral Infection

Fakultat: Medicine

Supervisor: Philippe Krebs

External Reviewer: Christoph Klose

Liang Zhao

Anon-canonical function of LDHB promotes
glutathione metabolism and protects against ferroptosis
in KRAS-driven lung cancer

Fakultat: Med.

Supervisor: T. Marti/R. Schmid

Mentoren: M.P. Tschan/T. Kaufmann



MSc Master of Science
* Abdulloh Kafa Bihi,
MCT1, MCT4, and ACSS2 as Potential Novel Therapeutic
Targets Against Metabolic Heterogeneity in Pancreatic
Neuroendocrine Tumors
Fakultat: Life Science
Supervisor: Dr. Martin Sadowski
* Ana Quiros Gonzalez
Hexokinase 3 modulates gene transcription and lactate
production via PKM2 alternative splicing in acute myeloid
leukemia
Fakultat: Faculty of Science
Supervisor: M.P. Tschan
Mentor: A. Schlafli
e Carmen Kalbermatter
Non-canonical functions of Hexokinase 3 in myeloid
cell death
Fakultat: Faculty of Science
Supervisor: M.P. Tschan
Mentor: A. Schl&fli
e Fatlind Malsiu
Investigating the role of alternative splicing in colorectal
cancer development
Fakultat: Medicine
Supervisor: Philippe Krebs
Co-Advisor: Robert Gaultney
e Tanja Muralt
Non-canonical functions of Hexokinase 3 in therapy
response of myeloiproliferative neoplasms
Fakultat: Faculty of Science
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Mentor: A. Schl&fli
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Development of a User Interface for Deep-zoom
Whole Slide Images to Overlay Predictions from Deep
Learning Models
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e Young Hwa Yang
Understanding the progression from primary to
metastasis in Pancreatic Neuroendocrine Tumors
(PanNET) in vitro
Fakultat: Life Science
Supervisor: PD.Dr. llaria Marinoni
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with ATRA by knockdown of HDAC genes
Fakultat: Med.
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Establishment of a next generation tissue microarray of
malignantlymphomas
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Supervisor: Yara Banz
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A combined spatial score of granzyme Band CD68
surpasses CD8 as an independent prognostic factorin
TNM stage Il colorectal cancer
Fakultat: Med
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MD Doctor of Medicine

e Leonard Alexander Felger
Robustness of the wide-field imaging Mueller
polarimetry for brain tissue differentiation and white
matter fiber tractidentificationin a surgery-like
enviroment: an ex-vivo study
Fakultat: Medizinische Fakultdt Bern
Supervisor: Philippe Schucht
Co-supervisor: Theoni Maragkou

e Livia Sporri
ZweiKlinisch-Pathologische Falle fur Studierende
der Humanmedizin —Mediendissertation
Fakultat: Med
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autophagy-dependent cancer cell motility»
11th Scientific Days on Autophagy, CFATG11, Lyon

53

Erik Vassella
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high-risk morphologiesin lung adenocarcinoma»
European Congress of Pathology, Dublin

* 12.09.23, «Spatially resolved transcriptomic characterisation of
high-risk morphologiesin lung adenocarcinoma»
MIC Symposium

* 17.11.23, SPatial Omics Consortium

Janina Wolf

* 12.09.23, «Whaton earth is this?! Challenging casesin
mediastinal pathology»
European Congress of Pathology, Dublin, Ireland

Inti Zlobec

* 18.01.23, «Perception of utility and current use of spatial
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* Wernerund Hedy Berger-Janser Stiftung, 2023, CHF 79'796

Gaultney, Fellowship
* Seal of Excellence Fund (SELF) UniBE, 2021-2023, CHF 128'698

P. Krebs, Pl

* Fondazione San Salvatore; Project grant, 2022-2024, CHF 170000

* Swiss National Science Foundation Project grant, 2020-2024,
CHF 632'000

* Krebsforschung Schweiz, Project grant, 2023-2026, CHF 374'900

¢ UNIBE ID Grant, 2023-2025, CHF 150'000
totalamount of funding CHF 150000, partfor group Krebs CHF 75’000

P. Krebs, main Pl
* Swiss Life; Project grant, 2021-2023, CHF 20'000
e Uniscientia; Projectgrant, 2021-2023, CHF 136'000

P. Krebs, Co-Investigator, Staff Exchange Program

* Horizon Europe, 2023-2027, Euro 1'531'800*
*total budget; part for group Krebs CHF 200'077 additional and proportional
tothe number of staff secondments

RupertLanger, PI/Erik Vassella, Co-PI
* SAKK 75/08,2018-2025, CHF 132'640

A. Lugli, PI/M. Schiirch, Co-PI
» Swiss Cancer Research, 2021-2023, CHF 331’500

A. Lugli
¢ Dutch Cancer Society, 2017-2023, CHF 1'600'246, Co-Applicant

Theoni Maragkou

* Krebsliga Bern, 2022-2024, CHF 67'500

e Stiftung fur klinisch-/experimentelle Tumorforschung,
2022-2024, CHF 32'500

llaria Marinoni, Pl/Nadja Mercader, P/
* Bern Center for Precision Medicine, 2022-2024, CHF 174'000

*totalamountof funding; funding shared by I. Mariconiand N. Mercader

llaria Marinoni, Pl
* SNF320030_214902,2023-2027, CHF 688'609

Aurel Perren, Pl
* SNF310030_188639,2020-2024, CHF 632'000

Martin Sadowski, Pl
» KFS-5539-02-2022,2022-2025, CHF 358'900
¢ Swiss 3RCC-Knowledge Transfer KT-2022-002, 2023, CHF 5’875

M. Schenk

* Novartis, Foundation for medical-biological research,
Project grant, 2021-2024, CHF 52000

e CK-CARE, Christine Kiihne Foundation for Allergy, Research
and Education, Project grant, 2023-2025, CHF 160’000

M.P. Tschan

* China Scholarship Council Fellowship (Jun Xu), 2021-2024,
CHF90'000

e China Scholarship Council Fellowship (Shun Yi), 2022-2025,
CHF90'000

¢ CDM Fellowship Egypt (Yasmeen Mady), 2022-2026, CHF 120000

M.P.Tschan, Co-PI/B. Towbin, Co-Pl

e UniBEID Grant, 2022-2024, CHF 109000
*total amount of funding; funding shared B. Towbin and M.P. Tschan, extended 2024

E. Vassella, Co-PI/Prof. Ren-Wang Peng
» Bern Center for Precision Medicine (BCPM); Co-PI,2022-2024,
CHF 130’000

Wiebke Solass, Pl

e Protected Research Time, 2023-2025, CHF 80'000

e Stiftung fur Klinisch experimentelle Forschung, 2023-2024,
CHF 50'000

H. Williams, Pl
e Wernerund Hedy Berger-Janser Stiftung, 2022-2023, CHF 80,000*

*totalamount of funding

1. Zlobec, PI/M. Anisimova/MMRodriguez/B.Snjider
» Swiss National Science Foundation- SINERGIA, 2020-2024,
CHF 2'875'765

1. Zlobec, Co-PI/M.P. Tschan, Co-PI
* SNSF_310030_197786,2020-2024, CHF 660'000

*totalamount of funding; funding shared I. Zlobecand M.P. Tschan

* Swiss Government Excellence Scholarship, 2021-2024, CHF 90'000

*totalamount of funding; funding shared |. Zlobecand M.P. Tschan

1. Zlobec, PI, Co-Applicant mit Prof. Matthias Hediger
e Swiss Cancer Leage, 2022-2024, CHF 96'930

1. Zlobec, Pl

e Swiss Cancer League, 2023-2026, CHF 371'950
*totalamount of funding; funding shared by Pland co-Plequally

e Swiss Cancer League KFS-5534-02-2022-R, 2022-2025,
CHF 353'100

1. Zlobec, Co-Pl
* Innosuisse, 2021-2023, CHF 450'540
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6 Preise, Ernennungen, Auszeichnungen

Romain Gros, PhD student: Philipp Zens received the Best Poster Award in the category
best Student Paper Award, of pathology/tumor biology during the European

SPIE Photonics WEST Lung Cancer Congress 2023 in Copenhagen (1.4.2023)
Congress 2023,

San Fransisco (January 2023)

L &
s oo elCC ¢ European Lung
#PhotonicsWest Cancer COHQI‘BSS

e Elias Baumann, PhD student: 3rd best e-poster prize, Swiss Society
of Pathology (11.11.2023)

Dr. Antonio Rodriguez Calero received
the 2023 Benjamin Castleman Award
during the USCAP 112th Annual
Meeting on March 2023 in New Orleans.
Thisaward was granted in recognition
of his paper published in Nature
Communications. (1.3.2023)

2023 wurden erstmals zwei Teacher
of theyear gewahlt, je einen
furBachelor- und Masterstudium.

Prof. Dr. med. Alessandro Lugliwurde
Teacher of the year im Master-
studiengang. Er Uberzeugte die
Studierenden mit: Innovativer Lehre;

investigativen Autopsiedemokursen
° PD Dr. llaria Marinoni: Second Prize for Best Oral Basic Science sowie seiner Vorlesungsgestaltung.

Abstractat 20th t ENETs annual conference.
Vienna (24.3.2023)

Ana Leni Frei, PhD student: Best poster prize, MIDL conference WWW_fsm bCh /toy
2023, Nashville (5.5.2023)

e Lucine Christe hat die Facharztprifung bestanden

Best Poster . i . ..
e Konstantin Brdutigam hat die Facharztprifung bestanden

» dena L Fand

MIDL

Mashville 2023
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>>> Studentische Lehre

Yara Banz und Philippe Krebs

«Education is what survives when what has

been learned is forgotten»
B.F. Skinner

Uber 1000 Stunden Lehrleistungen—Vorlesungen, PBL-Prak-
tika, Kurse und Vertiefungsseminare: Auch 2023 haben sich
zahlreiche Mitarbeitende am Institut fir Gewebemedizin
und Pathologie fur die studentische Lehre eingesetzt.
Dabei geht es nicht nur darum Fachwissen zu Gbermitteln,
sondern die Begeisterung fur das Fach Pathologie, fir bio-
logische Mechanismen der Krankheitslehre, fur die kli-
nischen Aspekte der Gewebemedizin und die zelluldren
Details verschiedener Erkrankungen weiterzugeben.

Die Lehre stellt auch 2023 nebst der Forschung und Dienst-
leistung eines der drei Pfeiler des Instituts fur Gewebemedi-
zin und Pathologie dar. Die Ausbildung der Medizinstudie-
renden, der Studierenden der Zahnmedizin, Studierenden
der Pharmazie wie auch der Studierenden anderer Studien-
gange, z.B. der philosophisch-naturwissenschaftliche Fa-
kultat, nimmtviel Zeitin Anspruch, gibt aberauchviel zurtck.
Nur dank der exzellenten Zusammenarbeit zwischen dem
Team der Facharzt:innen, jungen Kolleg:innen in der fach-
spezifischen Weiterbildung, Mitarbeitenden in den For-
schungsgruppen, Laborpersonal und Assissten:innen in
der Lehre, ist eine solche Arbeit Gberhaupt moglich.

Studiengang Humanmedizin und Zahnmedizin

Im Studiengang Humanmedizin begleitet das Fach Patho-
logie die Studierenden wahrend ihrer gesamten klinischen
Ausbildung vom 3. bis zum 6. Studienjahr. In dieser Zeit be-
kommen Sie die Moglichkeit in einem mehrjahrigen struk-
turierten Unterricht, ihre Kenntnisse und ihr Verstandnis
fir Mechanismen, Zusammenhange und Morphologie von
Erkrankungen zu vertiefen. Die Grundlagen werden nach
wievorim 3. Studienjahr gelegt, wo im Kontextvon themen-
orientierten Vorlesungen, Praktika in «Problem Based Lear-
ning» (PBLs) und Fachseminaren am digitalen Mikroskop
der erste wichtige Kontakt mit dem Fach vermittelt wird. Im
4.und 5. Studienjahr geht es darum, die speziellen Inhalte
des Faches zu vermitteln. Die makroskopischen Kurse im
4. Studienjahr, die zwischenzeitlich stark Gberarbeitet wur-
den und in Zukunft nochmals mittels erganzter digitaler
Medien modernisiert werden, dienen dabei der Vertiefung
derInhalte derVorlesungen. Komplementar hierzu werden
den Studierenden in interaktiven Kursen mittels digitaler

Mikroskopie die Erkrankungen nahergebracht und klinisch-
pathologische Zusammenhdnge besprochen. Autopsie
Demonstrationen, bei denen anhand aktueller Fallbeispiele
die aktive Erarbeitung pathophysiologischer Zusammen-
hange und Sequenzen verschiedenster Krankheiten im
Vordergrund steht, runden das vielseitige interaktive Ange-
bot ab. Diese stets gut besuchten Veranstaltungen sind
nach wie vor ein essenzieller Eckpfeiler in der Ausbildung
junger Medizinstudierender. Auch wenn virtual reality und
augmented reality sinnvollerweise Einzug finden in der
heutigen Ausbildung, kann manchmal das simple «Ertasten»
eines erkrankten Organsviel schneller helfen etwas wirklich
zu begreifen—wortwértlich.

Nebst einer Fihrung durch das Institut mit realistischer Pra-
sentation des Arbeitsalltags als Fachpatholog:in im Kontext
des Vertiefungsseminars im 3. Studienjahr, bieten wir den
Studierenden auch am Ende des Medizinstudiums, kurz vor
dem Staatsexamen im 6. Studienjahr, die Méglichkeit das
Wahlstudienjahrpraktikumam Institut fir Gewebemedizin
und Pathologie zu absolvieren. Im Minimum besteht ein
solches Angebot flr einen Monat bis hin zu einem vier-
monatigen Praktikum. Wahrend dieser Zeit wird den Studie-
renden ein strukturiertes Curriculum angeboten, welches
ihnen erlaubt das ganze Spektrum der histopathologischen,
zytopathologischen, molekularpathologischen wie auch
postmortalen Diagnostik kennen zu lernen. In Zukunft
werden 2024 weitere interaktive Seminare angeboten zum
Thema digitale Pathologie und artifizielle Intelligenz.

Eine Vielzahlvon Masterarbeiten wurden 2023 begleitet und
erfolgreich abgeschlossen. Das Angebot reichte von trans-
lationalerzu experimenteller Forschung, Gber Projekte in der
Lehre bis hin zu Al (artificial intelligence) und digitale Medizin.

Das Engagementin der Ausbildung Studierender der Zahn-
medizin im 3. und 5. Studienjahr hélt weiterhin an. In einer
Vorlesungsserie wird den jungen Kolleg:innen nebst wich-
tigen Themen der oralen Pathologie die essenziellen Ge-
biete der allgemeinen und speziellen Pathologie weiterer
Organsysteme vermittelt. Ein engagiertes Team begleitet die
Studierenden bis zu den jeweiligen Prifungen. Studieren-
den des Studiengangs Bachelor Pharmazeutische Wissen-
schaften werden im Kontext einer kleinen Vorlesungsserie
wichtige Grundsteine der Pathologie—im engeren Sinne der
Krankheitslehre — vermittelt. Weitere Angebote in zusatz-
lichen Lehrgangen der Philosophisch-Naturwissenschaft-
liche Fakultat ergdnzen das reiche Angebot an Lehrlei-
stungen (mehr hierzu unteren Abschnitt).
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Studiengadnge der Philosophisch-
Naturwissenschaftliche Fakultdt und der
Graduierten Schule

Die Mitarbeitenden der experimentellen und klinischen
Pathologie sind auch an der Ausbildung der Studierenden
der philosophisch-naturwissenschaftlichen Fakultat (Phil.-
nat.) der PhD/MD-PhD Studenten der Graduierten Schule
GCB (Phil-nat., Vetsuisse, Med Fak.) beteiligt. Diese Lehrver-
anstaltungen werden meist in einem Modulformat ange-
boten, so dass Studierende verschiedener Facher gleiche
Vorlesungsreihen besuchen kénnen.

1. Seminarreihen
e Bern Immunology Club, BIC

(Vortrage externer Seminargéaste, monatlich)
* DBMR Research Conference

(Vortrage externer Seminargaste, monatlich)

2.Vorlesungsreihen im Fachgebiet Pathologie
ZuGunstender phil. nat. Fakultatder UniBE werdenvon Do-
zierenden des Instituts fur Gewebemedizin und Pathologie
folgende Vorlesungsreihen im Modulformat angeboten
und koordiniert:

2.1. Allgemeine Pathologie und Histologie

Koordinator: Philippe Krebs

Dozierende: aus dem Institut flir Gewebemedizin und Patho-
logie, aus anderen Instituten auf dem Campus vom Insel-
spital und aus dem Institut fir Anatomie, Universitat Bern.
Studierende: BSc, MScund PhD Studierende der Zell Biologie
und Biomedical Sciences.

Allgemeine Ubersicht:

* Generalintroduction to anatomy and histology

* Molecular mechanisms of pathology

e Tumor biology and molecular oncology

e Practical and interactive classes on histology
and pathology

2.2. Selected Topics in molecular pathology
Koordinator: Erik Vassella

Dozierende: aus dem Institut fir Gewebemedizin und Patho-
logie der Universitat Bern und Universitatsspital Basel,
Department fir Biomedizinische Forschung (DBMR) und
Inselspital Bern.

Studierende: BSc, MScund PhD Studierende der Zell Biologie
und Biomedical Sciences.

Allgemeine Ubersicht:

* Methods and animal models of pathology
e Molecular mechanisms of pathology

e Tumor biology and molecular oncology

* Molecular diagnostics

3. Studiengdnge der Medizinischen Fakultat
(«Biomedical Sciences»)

Vorlesungsreihe im Fachgebiet Biomedizinische Wissen-
schaften (Study director: S. Rohr, Physiologie; Co-directors:
A.Berzigotti, UVCHM, M.P. Tschan, Pathologie)

3.1. Tumorbiologie

Koordinator: Mario P. Tschan

Dozierende: aus dem Institut fur Gewebemedizin und Patho-
logie, Institut fir Pharmakologie und Department fur
Biomedizinische Forschung (DBMR), Universitat Bern.
Studierende: BSc, MSc Studierende Biomedical Sciences.

Allgemeine Ubersicht:

e Cellular mechanisms of tumor development
and metastasis

e Basics of proteomics and bioinformatics

* Animal and cell models

4.Vorlesungen und Seminare der Graduate School for
Cellular and Biomedical Sciences (GCB)

4.1. Topics in Tumor Biology

Koordinator: D. Stroka, Y. Zimmer, M. P. Tschan

Dozierende: aus dem Institut fiir Gewebemedizin und Patho-
logie, Department flr Biomedizinische Forschung (DBMR)
und Inselspital Bern, Vetsuisse, Universitat Bern.
Studierende: MScund PhD Studierende der GCB, Zellbiologie
und Biomedical Sciences.

Allgemeine Ubersicht:
e Basics of Tumor Biology

4.2. Translational Cancer Research

Koordinator: N. Leupin, M. P. Tschan

Dozierende: M.P. Tschan (Institut fir Gewebemedizin und
Pathologie), N. Leupin (CMO Molecular Partners), wech-
selnde Dozierende aus der Privatindustrie

Studierende: MScund PhD Studierende der GCB, Zellbiologie
und Biomedical Sciences.

Allgemeine Ubersicht:

e Introduction to translational cancer research

e Drug targetidentification and validation

e Principles and challenges of drug development
e Clinical trials

* Models of academia and industry collaborations
e Pharmaceutical start up models

4.3, Bern Cancer Research Cluster (BCRC) -

progress reports

Waochentlich, online

Koordination: T. Marti (DBMR), M. Tschan (Pathologie)
Teilnehmer: Gruppenleiter, Postdocs, Master- und PhD-
Studenten der folgenden Institute: Institut fir Pharma-
kologie, Institut fur Gewebemedizin und Pathologie, Institut
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fr Anatomie, Vetsuisse, Department flr Biomedizinische
Forschung (DBMR), Theodor Kocher Institut (TKI), Medizi-
nische Onkologie, Nuklearmedizin.

* The main goal of these progress reports from students
workingin cancer research groups in Bern is to discuss
their projects (including technical problems, suggestions,
inputs,...) with their colleagues.

4.4.Bern Cancer Research Cluster (BCRC) -

Journal Club

Monatlich, online

Koordination: M. Medova (Radio-Onkologie)

Teilnehmer: Master- und PhD-Studenten der folgenden
Institute: Institut flr Pharmakologie, Institut fir Gewebe-
medizin und Pathologie, Institut fir Anatomie, Vetsuisse,
Department fir Biomedizinische Forschung (DBMR), Theo-
dor Kocher Institut (TKI), Medizinische Onkologie, Nuklear-
medizin.

* This monthly «lunch» journal club will allow
PhD/MSc students to discuss the latest breakthroughs
in cancer research. Moreover, it will allow forinformal
networking among students during lunch.

4.5. Principles in Transgenic Mouse Technology
Zweitdgiger Kurs

Koordinator: C. Benarafa (IVI), U. Deutsch (TKl),

P.Krebs (Pathologie)

Introduction ontransgenicmice, their usefulnessinresearch,
as well techniques used to generate genetically modified
mice.

Teilnehmer: Master- und PhD-Studenten und Mitarbeitende
der folgenden Institute: Institut fir Pharmakologie, Institut
flr Gewebemedizin und Pathologie, Institut fir Anatomie,
Vetsuisse, Department fur Biomedizinische Forschung
(DBMR), Theodor Kocher Institut (TKI).

5. Weitere Lehrveranstaltungen

Dozierende der Experimentellen Pathologie unterrichten
zudem in Lehrmodulen, die von anderen Instituten koordi-
niert werden, wie im 3-wochigen experimentellen Prakti-
kum «Practical Coursein Immunology» des Instituts fir Zell-
biologie (phil. nat. Fakultat),dem Kurs «Cellularand Molecular
Immunology» der Universitatsklinik fir Rheumatologie
und Immunologie, dem Themenblock «Blut und Abwehr»
im 2. Studienjahr Medizin und dem dazu gehdrenden Lern-
gruppenunterricht (PBL) im 2. und 3. Studienjahr.

Ferner sind Dozierende des Instituts an der Ausbildung
von Studierenden des «Masters in Artificial Intelligence in
Medicine» und des «Masters in Bioinformatics» beteiligt.

Kontinuierliche Verbesserung der Organisation

und des Inhalts unserer Vorlesungen

basierend auf dem Feedback der Studierenden

Die Evaluation unserer Lehrveranstaltungen wird regel-
massig und automatisch durch anonyme Online-Umfragen
der Fachstelle Lehrveranstaltungsevaluation der Universitat
Bern durchgefiihrt. Diese Umfragen bewerten eine gesamte
Vorlesungsreihe und enthalten einen umfangreichen
Fragenkatalog. Bisher war die Rickmeldungsquote be-
scheiden, und schriftliche Kommentare bezogen sich auf
wenigen Dozentinnen und Dozenten, insbesondere solche,
dieihre Vorlesung am Ende der Reihe hielten.

Um detaillierteres Feedback zu jeder Vorlesung und ihren
Dozent:innen zu erhalten, haben einige Kurse fir Medizin-
studierenden sowie die Vorlesungsreihe «Histologie und
allgemeine Pathologie» ein innovatives Konzept eingefihrt.
Dieses ermoglicht ein schnelles, gezieltes und natzliches
Feedback nach jeder Vorlesung und jedem Praktikum, mit
den unten aufgeflhrten Fragen. Die Rickmeldungsquote
war bisher sehr gut, und die Rickmeldungen waren im All-
gemeinen konstruktiv. Unsere Dozent:innen haben somit
die Mdéglichkeit gezielte Verbesserungen im Folgejahr zu
implementieren. Daherwird diese Initiative auchim nachsten
Studienjahr beibehalten.

Feedback

[=] 34 [m]

[=]

Gestellte Fragen:

1. Wie schatzen Sie heute ihren personlichen
Lernzuwachs ein?
Von kein Zuwachs (1) bis sehr grosser Zuwachs (6)

.Wie wiirden Sie die heutige Vorlesung
insgesamt bewerten?
Von sehrschlecht (1) bis sehr gut (6)

.Erldutern Sie die vorangehenden Antworten
oder geben Sie weitere konstruktive Rick-
meldungen und konkrete Optimierungsideen.




60

>>> \Weiterbildung

Das Institut fur Gewebemedizin und Pathologie der Universi-
tat Bern ist SIWF-zertifizierte Weiterbildungsstatte fir das
Fachgebiet Pathologie, Zytopathologie und Molekularpatho-
logie. DasInstitutistausserdemals Weiterbildungsstatte der
Kategorie A fir Neuropathologie anerkannt. Die individuelle
Weiterbildung wird in erster Linie taglich mit den Assistie-
rendenineiner 1:1 Situation am Doppelmikroskop im Rahmen
der Fallabgabe geleistet, diesvorallem durch die stringente
Arbeitsorganisation im Diagnostikbereich, wo jeweils eine
Oberéarztin oder ein Oberarzt mit einem Assistierenden zu-
sammenarbeitet. Zusatzlich wird die systematische Erarbei-
tung der organspezifischen Themengebiete durch ver-
schiedene Weiterbildungsangebote abgedeckt. An der
sogenannten strukturierten Weiterbildung beteiligen sich
samtliche Kolleginnen und Kollegen der Methoden (Zyto-
pathologie und Molekularpathologie) bzw. der organspe-
zifischen Fachgruppen. Die Fachgruppen sind jeweils
fokussiert auf Mamma- und Gynékopathologie, Gastro-
intestinalpathologie, Nephro-pathologie, Uropathologie,
HNO-/Ophthalmopathologie, Endokrinopathologie, Hima-
topathologie, Weichteil- und Knochenpathologie, Herz-,
Geféss- und Rheumapathologie, Leberpathologie, Pankreas-
pathologie, Lungenpathologie, Dermatopathologie, Pado-
pathologie sowie Neuropathologie.

IndiesemviertenJahrderPandemiefanden Weiterbildungen
fur Arztinnen und Arzte Uberwiegend als Hybridangebot
(Prasenz mit Zertifikat) statt. Die im vergangenen Jahr vor-
genommene Neuausrichtung hin zu monatlich wechselnden

Seminare fur Arzteschaft

Themengebieten ist bei allen Mitarbeitern sehr gut ange-
kommen und hatsich als effektivund effizient bewahrt. Einer-
seits ergibt sich die Moglichkeit sich Gber eine ldngere Zeit
vertieftmiteinem Thema zu befassenund die theoretischen
Grundlagen dazu zu erarbeiten oder aufzufrischen. Das
Herzstlck unserer strukturierten Weiterbildung ist die Zeit
von 08:30 bis 09:00 Uhr im Rahmen des Morgenrapports.
Dort werden taglich digital verfligbare Falle zum entspre-
chenden Themengebiet gezeigt. Einige Veranstaltungen, wie
Molekularpathologie oderdigitale Bildanalyse, Organoide,
neue Methoden zur Evaluation pradiktiver Marker, sind eher
theoretisch. Darlber hinaus sind Vortrage Gber Publikati-
onen, im Rahmen von Journal Clubs, und wissenschaftliche
Resultate, im Rahmen von Progress Reports, zum entspre-
chenden Themengebietintegriert, sodass die Assistierende
erste wissenschaftliche Erfahrungen sammeln kdnnen.

Komplementar zu Mikroskopie gibt es jeden Tag von 13:00
bis 13:15 Uhr eine Gelegenheit fir alle Assistenten makro-
skopisch Préaparate zu besprechen. Teilweise wird diese Zeit
auch genutzt um systematisch das Vorgehen bestimmter
OP-Praparate flrjlngere 1. oder 2. Jahresassistenten zu er-
|dutern. Davon profitieren sowohl die erfahrenen Assistenten,
quasi als Tutoren, wie auch die jingeren Assistenten. Eine
Oberarztin/Oberarzt ist stets als Supervisor dabei.

Ein weiteres Angebot sind die monatlichen Seminare fir
Assistierende, bei welchen an einem Abend ein Thema ver-
tieftbesprochenwird. Diese wurden in Prasenz unter gege-
benen Schutzmassnahmen durchgefihrt.

Monat Referierende Thema

Januar H. Dawson Weichteilpathologie

Februar J. Wolf Lungenpathologie

Marz Y. Banz Hamatopathologie

April B. Dislich / P. Bronnimann Knochen- und Gelenkpathologie / Tissue Biobank Projekte
Mai W. Solass Ovar- und Tube-Pathologie

Juni A. Perren Schilddriise- und Nebenschilddriise-Pathologie

Juli H. Dawson Hautpathologie

August A.Rodriguez Harnblase- und Niere-Pathologie

September A. Lugli Oberer Gl-Trakt-Pathologie

Oktober W. Solass Zervix-, Vulva- und Vaginapathologie

November M. Montani Neoplastische und nicht-neoplastische Leberpathologie
Dezember M. Trippel Zytologie




>>> Fortbildung
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Indenwahrend des Semesters montags stattfindenden Seminaren (08:30 bis 09:00 Uhr) gewahren uns Referenten aus dem
In-und Ausland Einblicke in ein sehr breites Themenspektrum der klinischen und experimentellen Pathologie sowie anderer
Fachgebiete.

Diese Veranstaltungsreihe war in diesem Jahr teils als online und teils als hybride Veranstaltung durchgefthrt, welche flr
alle ein wertvolles Zusammentreffen ermoglichte. Immer in Abhdngigkeit von den Entscheidungen des Bundesrates und
denVorgaben der Uni wurde mehrmals wieder auf ein reines Online Format umgestellt.

Montagsseminare fur Arzteschaft

Datum | Referierende Titel

14.08. | Prof. Dr. Christoph Klose Non-redundant functions of group 2 innate lymphoid cells
16.10 | PD Dr. med. Franziska Siegenthaler | Endometriumkarzinom: One size does not fit all

20.11. | PD. Dr. Salvatore Piscuoglio Patient-derived models to enhance precision oncology

04.12. 2Li?(sii;:tulz?§;2;spohrl) Nucleotides and RNA as Unconventional Energy Sources

11.12. | Dr. Bernadette Jana Stolz-Pretzer Topology and learning for transitions in spatial biomedical data
18.12. | Dr. med. Thomas Albrecht Deep learning-enabled diagnosis of liver adenocarcinoma

Zudem fanden flr die Mitarbeitenden des Labors der klinischen Pathologie, des Sekretariats und des Krebsregisters monat-
liche Fortbildungsveranstaltungen zu verschiedenen Fachbereichen der Pathologie statt, welche von den jeweiligen Fach-
spezialistinnen und Fachspezialisten gehalten wurden.

Fortbildungen fur nicht-arztliche Mitarbeitende

Datum | Referierende Titel

07.02. | J. Wolf Lungentumoren

07.03. | Y.Banz Postmortale Diagnostik

05.04. | W. Solass Organschulung Gallenblase

02.05. | B. Dislich Hamato-Pathologie

06.06. | M. Wartenberg Fragestellungen aus der Klinik (Infekt, Malignitat, etc.)
04.07. | A.Rodriguez Organschulung Niere

08.08 | T.Losmanova Organschulung Harnblase und Harnblasentumoren
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>>> |m Fokus: «One Research» at ITMP

[ V.

From silo mindset to agile leadership

ITMP includes several research teams with scientific and
technical expertisein their research fields. So far, the various
groups have worked on distinct research topics with few
thematic overlaps and in-house collaborations. The ITMP
has the vision of «One Research» and has set up the follow-
ing project to identify paths towards a more interactive,
communicative, interest-stimulating and collaborative en-
vironment, which transcends disciplines and institutional
departments /units to promote a more united, stronger
and impactful research.

Steps towards this goal began with the Institute retreatin
September 2022, where a number of initiatives were initiated
atITMPtoimprove the communication and interdisciplinary
exchanges between our researchers and foster scientific
interactions. A series of research strategy meetings guided
by an external coach (Christian Polz, www.3p-leadership.de)
were organized throughout 2023, and are still on-going.
These research strategy meetings bring together established
research group leaders, senior postdoctoral fellows, and re-
search-oriented senior physicians.

During these workshops, participants began by exploring
various leadership types, determining by consensus that a
so-called «agile leadership» would be optimal for carrying
out multidisciplinary research projects at ITMP.

In a second step, top-down suggestions for initiatives to
enhance scientific exchanges and communication within
ITMP were proposed. These measures included physical re-
arrangements of offices and meeting spaces, communica-
tion opportunities through research «hubs», and financial
incentives for Institute-internal interdisciplinary projects.

An overview of current and future tools, such as the newly
institutionalized research seminars as well as a «retro-
analysis» of group discussions during the workshop, aimed
to furtherimproveinteractions. The team discussions in this
workshop explored the rationale behind adopting agile
leadership and working collaboratively, emphasizing
synergies between basic scientists and clinicians.

Two projects were identified for practical implementation
of the «agile» methodology, namely a solution on how to
enhance communication at ITMP, as well as measures to
ameliorate the active participation of younger researchers
in our weekly research seminars.

Although these improvements have already helped to
strengthen the communication and scientific exchange at
the ITMP, we pursue the vision of one research into 2024.

To make a difference in medicine together

This sentence has been formalized as the overarching goal
for the new vision and mission of the Institute. This shared
vision is encapsulated in the Institute's Charter, reinforcing
the commitment to impactful and collaborative research at
ITMP.

Agile leadership is self-organising, creative teamwork towards
a common goal.
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