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CELL & TISSUE CULTURE

CELLBANK

CellBank Graz offers a wide range of services and competent
technical support for cell and tissue cultures. The ISO
certification of the Core Facility guarantees comprehensive
quality control of cell lines in the form of myocoplasma tests
and cell authentication tests using STR analyses, as well as a ]

controlled standardized storage system. ‘

Established patient-derived cell lines from various tumor
entities are available to researchers according to the highest (
quality standards and detailed characterization. i

)

CONTACT

Beate Rinner

Division of Biomedical Research
+43 316 38573524
cellbank@medunigraz.at
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CELL & TISSUE CULTURE

AUTOLOGOUS
TUMOR MODELS

The Core Facility Alternative Biomodels & Preclinical
Imaging specializes in establishing adequate cell culture
models (primary culture, 3D, and co-culture). Due to the
proximity to the University Hospital Graz, the excellent
. cooperation between the various disciplines and the
MUG Lucifer me€omprehensive Cancer Center, efficient tissue transfer,
Metastasis tommy” Tapid isolation of cells, reduced ischemia time, and

comprehensive know-how are guaranteed.
In addition, the Core Facility offers a cytostatic bench,

an automated liquid handling system, and continuous
monitoring of cell proliferation, migration, and invasion in

MUG Lucifer prim

Clear Cell Sarcoma

primary tumor (knee) real-time.

MUG Lucifer hTERT NHDF

normal human dermal fibroblasts
MUG Lucifer hTERT CAF
cancer associated fibroblasts

CONTACT

Different cells isolated from a patient to Beate Rinner
establish co-culture models. Division of Biomedical Research

+43 316 38573524
cellbank@medunigraz.at
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CELL & TISSUE CULTURE

BARRIER MODELS

The body and its organs are protected from
uncontrolled infiltration of substances by epithelial
barriers. Quter barriers avoid contact with the
environment (epidermis, cornea, as well as
respiratory, oral and urogenital mucosae). Inner
barriers separate inner organs and blood and exist
between lymphatic organs, reproductive organs and
brain. Permeation and inflammation at barriers can
be assessed by in vitro models.

Respiratory Tract
Calu-3 cells on membranes cultured at an air-liquid
interface culture

Intestinal Tract
Caco-2 cells on membrane inserts — with and without
mucus-overlay

Blood-Brain-Barrier
Static:hcMEC/D3 + primary astrocytes on membranes
Dynamic: CELLMAX® DUO bioreactor

CONTACT

Eleonore Frohlich

Center for Medical Research

+43 316 385 73011
eleonore.froehlich@medunigraz.at
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CELL & TISSUE CULTURE

SMALL INTESTINAL IN VITRO MODEL

The intestinal tract is one of the most complex organs and
contains the greatest number and diversity of immune cells
in the body. Several subsets of mononuclear phagocytes
and DCs (MDC) populate the small intestine (SI), and these
cells reportedly exert specialized functions in anti-microbial
immunity and tolerance.

In order to understand respective activities of these cells in
the mucosal landscape, we established a new model which
realistically recapitulates the cellular composition of the human
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SI comprising epithelial cell lines and diverse immune cell
subsets, including intestinal mononuclear phagocytes, which
have collectively emerged as key players in the maintenance of
gut homeostasis, the development of gut inflammation and as
well its resolution. In depth understanding of specific roles of
these cellsin the smallintestinalimmune landscape might pave
the way for novel treatments of inflammatory disorders (like
Crohn'’s disease or ulcerative colitis).

CONTACT
Christa Schimpel
Lehrstuhl fir Immunologie
. ‘ +4331638571178
christa.schimpel@medunigraz.at
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ORGAN-ON-A-CHIP: LET IT FLOW!

The organ-on a chip technology addresses increasing demands of
physiology in vitro — including flow !

The Mimetas Organoplate system (including OrganoTEER devices)
provides the generation of miniature 3D organ-on a chip models
» lacking artificial membranes (as separating compartments)

» enabling high troughput

» and most important - including physiological flow !

It represents state-of-the-art technology to re-evaluate data obtained in
2D cell culture and can be used to address e.g. compounds for

» toxicity-related aspects

» potential protective effects

» effects on (intestinal) barrier function
» and many more.

Several models with different levels of complexity can be realized
(immortalized cell lines, co-culture, organoid-on a chip...) as e.g. our gut-
on-a chip models (for normal/leaky gut).

CONTACT

Monika Riederer

Institute of Biomedical Science, FH Joanneum
+43 316 5453 6668
monika.riederer@fh-joanneum.at
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PERFUSED 3D TISSUE CULTURE

The 3D organ lab model helps to investigate biochemical processes and
their pathologiesin complete organs. This model combines the following
advantages: 1) Different cell types are composed 2) in a 3D network and
could be cultivated 3) in defined compartments 4) with diverse physical
and chemical conditions, wherein 5) direct cell-to-cell contact can be
promoted or avoided. This model consists of an electrospun hollow fiber
of polycaprolactone modified with polylactide (PCL/PLA). The hollow
fiber is linked with luer lock connections in a polycarbonate housing
to create two discriminative compartments: the inner surface facing
the lumen, representing the inner compartment and a second (outer)
compartment. Both can be seeded with cells from various tissues. The
PCL/PLA mesh allows a cross-talk of cells by the exchange of paracrine
factors or could offer a direct cell-to-cell contact. The cells in the inner
and outer compartment are applied to conditions appropriate to their
requirements, e.g. flow, nutritional supplies, or variations in the oxygen
concentration. The following models are already established and ready-
to-use: blood vessel, trachea/ bronchus, intestine, placenta (invasion
model).

CONTACT

Dagmar Brislinge

Division of Cell Biology, Histology and Embryology
+43 316 38571890
dagmar.brislinger@medunigraz.at
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CELL & TISSUE CULTURE i —
a

EX VIVO SKIN MODELS

Human ex vivo skin model for short and/l@;@;m
experiments

» Complementary to preclinical and clinical studies
» Histologic and molecular characterisation of biopsies

» Open flow microperfusion (OFM): Biomarker analysis (in
cooperation with JOANNEUM RESEARCH) _ 4

» Mimicking burn injury
Skin inflammation
» Biomarker mobilization (MiRNAs, cytokines)

v

» Wound healing and Scarring
Inflammation
» Treatment validation

v

CONTACT

Petra Kotzbeck \ (
Division of Plastic, Aesthetic and Reconstructive Surgery - "
Research Unit Tissue Regeneration, Repair and Reconstruction .
Department of Surgery 3
petra.kotzbeck@medunigraz.at 5 ; v
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CELL & TISSUE CULTURE

HUMAN JUVENILE 3-D
SKIN MODELS

3-D Models with various levels of complexity
Build-Up Models
from isolated juvenile skin cells > autologous models
» RHE (reconstructed human epidermis)
» SE (skin equivalent)
~ Ex-Plant Culture
~ skin punches from juvenile foreskin in defined sizes
» hOSEC (human organotypic skin explant culture)
» culture media without animal dervied supplements
» topical / subcutaneous administration of testing
compounds (cremes, chemicals,...)
~» analysis of:
» culture media (cytokine expression/cytotoxicity, ...)
» histological changes (HE staining, specific markers, ...)

CONTACT

Astrid Wurbs
Core Facility Alternative Biomodels and Preclinical Imaging
cellbank@medunigraz.at
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CELL & TISSUE CULTURE

ORGANOTYPIC CULTURES

In conventional cell culture cells rapidly loose their tissue-
specific properties and are thus less useful for drug tests and
for studying molecular interactions within a tissue. Therefore
it is worthwhile working with 3D cultures.

These organotypic cultures possess the natural, mechanical
and chemical environment and thus come very close to the
in vivo situation.

Several organs (brain, kidney, liver, lung, heart) from animals
and humans, as well as cancers (glioblastoma multiforme,
breast cancer, gastric cancer) can be used as organotypic
cultures.

Use of organotypic cultures leads to a reduction of animals,
because every animal gives rise to several organotypic
cultures that can be treated in different ways (for example
cytotoxicity testing).

Further biochemical, morphological and physiological
changes can be measured in a few organotypic cultures
instead of sacrificing animals for every single question.

CONTACT

Silke Patz

Department of Neurosurgery
+43 316 38572920
silke.patz@medunigraz.at
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CELL & TISSUE CULTURE

BIOBANK GRAZ

Biobank Graz is a central research infrastructure at the Medical
University of Graz and coordinates joint biobanking in close
collaboration with its clinical partners. Biobank Graz actively
collects, processes, stores and delivers high quality biospecimen and
associated data to the research community according to national and
international legal and ethical standards in biobanking.

The available biological specimen include formalin-fixed paraffin-
embedded (FFPE) tissues, cryopreserved tissues and biological
fluids. More information can be found on the Biobank Graz webpage:
biobank.medunigraz.at

Special attention is paid to sample quality. The facility is ISO 9001:2015
certified. Depending on experimental demands, prospective cohorts
are collected according to appropriate CEN/ISO standards.

Services of Biobank Graz:
» Provision of retrospective samples and data

» Project development and implementation
» Planning and realization of prospective study cohorts
» Integration of pre-existing collections into Biobank Graz

e
CONTACT

Biobank Graz
+43 316 38572716
biobank@medunigraz.at
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ALTERNATIVE MODELS

CELL-BASED TOXICITY ASSAYS

Cell-based toxicity assays offer a wide range of possibilities to assess
important hallmarks in drug discovery processes.

Genotoxicity

Assays for » Mutagenesis
» Clastogenic and aneugenic changes
» DNA repair mechanism

" Hemocompatibility

" Assays for  » Hemolysis

] » Plasmatic coagulation
» Platelet activation

» Complement activation

I Immunotoxicity

- Assays for  » Phagocyte function (NO generation, respiratory
burst, chemotaxis, phagocytosis, surface markers)
» Panels of cytokines

& Chronic Cytotoxicity
‘ 3D culture of cells on » Microbeads in benchtop biorector
} » Membranes at an air-liquid interface

CONTACT

Eleonore Frohlich

Center for Medical Research

+43 316 38573011
eleonore.froehlich@medunigraz.at
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ALTERNATIVE MODELS

BIOTESTING AND CYTOTOXICITY

Biological mutagenicity and cytotoxicity assays can assess AMES ASSAY

the hazardous potential of complex mixtures or chemicals in  The Ames Assay is a fast and widely employed bacterial tool
a very timely manner. Therefore, studies with an appropriate to screen for mutagenic effects of chemicals or extracts and
combination of these assays can provide useful information can be performed with S9 (crude liver enzyme extract) for

about the toxic/mutagenic potential.
» AMES ASSAY

» UMU ASSAY

» CALAX ASSAY

Culture Overnight AssayPreparation
Stored at-80C Culture
f —l

b 0D,

| n—p “
\E | —

37°C,12-17h
250rpm

Clemens Kittinger

metabolic activation. It allows for the detection of base-pair
substitutions and frame-shift mutations.

Exposure Culture
20Well Plate ﬁ] 384Well Plate
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37C, 90 min, 250 rpm

Diagnostic and Research Center for Molecular BioMedicine

+43 316 38573600
clemens.kittinger@medunigraz.at
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ALTERNATIVE MODELS

UMU ASSAY

The Umu Assay is a lesser known bacterial tool for
assessment of mutagenic and cytotoxic potential with or
without S9, which is based on the ability of mutagens to
induce genes involved in bacterial mutagenesis via the
SOS-repair pathway and is performed in S. typhimurium.

CALUX® ASSAY

The CALUX® (Chemical Activated Luciferase gene
eXpression) Assays (BioDetection Systems bv, Netherlands)
allow for sample testing in an eukaryotic system with a
quantifiable response. The CALUX Assays use the human
bone osteosarcoma cell line U-2 OS allowing for testing for
genotoxicity (p53 CALUX), endocrine disruptors ((anti-)ERa
CALUX, (anti-)AR CALUX) as well as cytotoxicity (Cytotox
CALUX).

CONTACT

Clemens Kittinger

Diagnostic and Research Center for Molecular BioMedicine
+43 316 38573600

clemens.kittinger@medunigraz.at
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FLEXCELL® FXSK™ TENSION SYSTEM

The Flexcell® FX5K™ Tension System functions as a computer- including Amino, Collagen (Type | or IV), Elastin, Pronectin®
controlled bioreactor designed to subject cells cultured in  (RGD), and Laminin (YIGSR). In addition, the Tissue Train® 3D
vitro to cyclic or static tensile strains. This system utilizes culture system allows users to create 3-dimensional cell-seeded
regulated vacuum pressure to alter flexible-bottomed culture  gels and apply uniaxial tensile strains to these gels.

plates, resulting in a substrate elongation of up to 25%. It
has the capability to program multiple changes in frequency,

amplitude, and waveform within a single regimen, effectively culture medium —> BioFlexplates | plexiglass sheet |

replicating tissue strains and frequencies found in vivo in cells —i'—'-'—u-'—'-'—l

various cell types including muscle, lung, heart, blood vessels, ! I:> encion
application

skin, tendon, ligament, cartilage, and bone. loading posts —>
A range of waveform options such as static, sinusoidal, heart tension baseplate

stimulation, triangular, square, and customizable are available.
The mechanical stimulation is carried out through four
independent FlexLink remote compression and/or tension
controllers designed for 6-well sized plates.

The BioFlex® Culture Plates possess optical clarity, allowing
for direct observation of cells using both inverted and upright
microscopes. These plates offer a total growth surface area of 0.2Hz; 0-2% elongation

57.75 cm2 and come with a variety of available matrix surfaces /\/\/\

8 hours night's rest (2 hours slow-moving activity + 2 hours high intensity) x4

1 Hz; 0-15% elongation

CONTACT

Birgit Lohberger

Department of Orthopaedics and Trauma
+43 316 38581640
birgit.lohberger@medunigraz.at
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ALTERNATIVE MODELS

CAM ASSAY

ng biomaterials
ng drugs

CONTACT

Nassim Ghaffari Tabrizi-Wizsy
Otto Loewi Research Center
+43 31638571174
nassim.ghaffari@medunigraz.at
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:
PERFUSION OF THE HUMAN-REACENTA

Spatio-temporal development of pregnancy and placenta in animals differs substant|ally
from human Results From animal models to study transfer of substances across_tlae—pla' nta

experimental model Al

Technology
Intact human tissue, different biological barriers

>
» To investigate vasoactive characteristics of drugs in a human vascular system
» To determine uptake, efflux and transfer of substances across distinct

» To study transfer kinetics of substances and metabolites

» Easy accessible tissue, no ethical concerns exist ~
Charactaristics

» Areliable model for the transfer of substances from the mother
to the fetus in late pregnancy :

» To imitate late placental physiology ex vivo over several hours
> A dual system with completely separated maternal/Fetal circuits

pressure control and variable O, concentratlons
» Placental tissue from different pathophy5|olog|es available

CONTACT

Christian Wadsack

Department of Obstetrics and Gynaecology
+43 316 38581074
christian.wadsack@medunigraz.at
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Y
RAT TAIL PROJECT

Since some years the Division of Biomedical Research (BMF)
started a cooperation with an Institution in Germany, which
extracts collagen from rat tails. Before this cooperation
the institution had to purchase extra animals only for this
purpose in order to obtain collagen from rat tails. In the
interest of the 3Rs and the complete utilization of the
test animals, the Division of Biomedical Research started a
project to collect the rat tails, as for the most researchers
rat tails are an unused tissue. When researchers are
euthanizing animals at the end of an experiment the BMF
collects those and ships them to Germany for the collagen
extraction. In return rat collagen is provided from the
cooperation partner if needed at the Medical University of
Graz.

L/

CONTACT

Victoria Schiffer

Division of Biomedical Research
+43 316 385 30462
bmf-sekretariat@medunigraz.at
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ALTERNATIVE MODELS

HUMAN PLATELET LYSATE

Animal-free culture models are mandatory for translational
research and the clinical application of cell culture products.
Consequently, human platelet lysate is replacing the
previously used fetal bovine serum in various research fi

Blood Group Serology & Transfusion Medicine is offer
pooled human platelet lysate for r;earch only, m C
from fresh platelet concentrates in ISO 9001:2015
laboratories. The “O platelet in AB plasma” human plal
lysate is highly standardized and aliquots are delivere
an extensive quality certificate. On special reques

grade O/AB HPL is also available.

CONTACT

Claudia Bernecker
Department of Blood Group Serology and Transfusion Medicine
+43 316 385 83069

c.bernecker@medunigraz.at
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ALTERNATIVE MODELS

DUMMIES INSTEAD OF
ANIMALS IN EDUCATION

Dummies like the pig's head, the silicone model of a rabbit
i ear or rat and mouse dummies help to pursue the targets of
reducing the burden (severity level) on the animals by non-
experienced persons and the number of animals effectively
used by making frequent repetitions of a technigue possible.

; Techniques like venous blood extraction from the ear
< (replaceable rubber tube), placing a venous/arterial catheter
in the “ear vein”/"artery of the ear”, placing an arterial
catheter in the common carotid artery or endotracheal
intubation can be trained on the pig head dummy.

Practicing blood sampling on rabbits itself is a big burden
on the animal. The silicone model of the ear is a proven
replacement method to train this technique.

Rat and mouse dummies (entire animal and skeleton
dummies), which accurately display the anatomy of the
animals can substantially reduce the number of animals used
for autopsies.

CONTACT

Aida Saric
Division of Biomedical Research
+43 316 38578020

h\‘ aida.saric@medunigraz.at
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IN SILICO MODELLING

EXPERIMENTAL DESIGN AND DATA ANALYSIS

Experimental Design Data Analysis
» Unbiased, adequately powered, with a wide range of » State-of-the art know how for bioinformatics and statistical
applicability, amenable to statistical analysis, simple and data analysis
efficient designs » Broad range courses focused on bioinformatics and
» Proper sample size calculation (in accordance with the 3Rs) biostatistics (zmf.medunigraz.at/merag)
to produce reliable and predictive results » Growing number of tools for data processing and analysis
> Power analysis for given sample sizes and effects of » Access to a platform for reproducible, and transparent

variation in retrospective studies computational biological research (galaxy. medunigraz.at)

Project support from the first concept until the » Access to a High Performance Computing Cluster
interpretatic Ve ata, (MedBioNode) for comprehensive data analysis
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IN SILICO MODELLING

IN SILICO MODELING AND
INTEGRATING OPEN DATA

The design development and evaluation of algorithms,
methods and tools support to understand the underlying
principles of diseases, particularly cancer.

One of the keys to understand the concepts of cancer lies
within an integrative translation and multi-dimensional
connection of open data sets.

Al/machine learning approaches to biomedical analysis
and simulation involve several techniques such as
validation, classification, inference, prediction and
modeling. Existing well-maintained databases provide,
integrate and annotate information on various diseases
and are increasingly being used to generate predictive
models, which in turn will inform and guide biomedical
experiments.

CONTACT

Andreas Holzinger

Institute for Medical Informatics, Statistics and Documentation
+43 316 385 13883

andreas.holzinger@medunigraz.at
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IN SILICO MODELLING

CARDIAC /N S/LICO MODELS

Anatomically accurate and biophysically detailed in silico models of the heart
r able to replicate cardiac function under a broad range of experimental

artal conditions. They are used to complement or even replace

ced model building workflows comprising image based finite
meshing and cardiac navigation systems for local feature

Models of pacing, defibrillation, cardiac resynchronization and valve
therapies

Parameterization and data assimilation techniques to match simulation
with erimental or clinical data

CONTACT

Gernot Plank

Gottfried Schatz Research Center, Division of Biophysics
+43 316 38571526

gernot.plank@medunigraz.at
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PRECLINICAL IMAGING



PRECLINICAL IMAGING

MICRO COMPUTED TOMOGRAPHY

Micro computed tomography (SkyScan 1276© by Bruker) isa  Maximum resolution in vivo is 9 micron, for ex vivo analysis 5
high-resolution, non-invasive radiographic imaging technique  micron.

that can be used for both pathological and physiological  some of the main fields of application are:

analysis in vivo as well as for in vitro surface and structural
analysis of materials and implants. Thanks to well-developed
contrast agents, it is possible not only to visualize bones but

» Bone densiometry
» Cancer research

also to examine soft tissues. » Whole body fat measurement
Material analysis

CONTACT

Beate Rinner

Division of Biomedical Research
+43 316 38573524
pci@medunigraz.at
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PRECLINICAL IMAGING

ULTRASOUND IMAGING

The non-invasive micro-ultrasound imaging system Vevo3100

by FujiFilm VisualSonics is to monitor long-term studies and

imaging-guided applications.

The powerful combination of high frame rates and advanced B
image processing reduces speckle noise and artefacts, i g Fo
preserving important information for in vivo studies on small P
animals.

The main fields of applications are cardiology, developmental
and pregnancy research, abdomina eening and cancer
research.

» Color and Power Dopp

quantification & anat
» 3D-Mode Imaging &
» VevoStrain™ Analysis so

CONTACT

Beate Rinner

Division of Biomedical Research
+43 316 385 73524
pci@medunigraz.at
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PRECLINICAL IMAGING

i;‘
_INEVIVO OPTICAL IMAGING

aging, Lago OncoMed Solution) provides unrivaled
ensitivity for bioluminescence and fluorescence (including
ear-infrared) in vivo imaging. The instrument is equipped
vith LED based illumination, a -90°C cooled Camera, 14
avelengths/20 filters (no need to filter change), and a 10
ouse capacity.
e optical imaging system studies disease progression,
herapy response, and cell migration in small animal
odels.

CONTACT

Beate Rinner

Division of Biomedical Research
+43 316 38573524
pci@medunigraz.at
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PRECLINICAL IMAGING

MAGNETIC RESONANCE IMAGING

MRI is able to enhance the informative value of all in vivo studies in‘ad @4.
to being non-invasive, allowing for multiple in vivo readouts during a
imaging session and following therapeutic effects over time in the same
(each animal serves as its own control). »

In close cooperation with the Medical University of Graz the Core Faci
Preclinical Imaging operates a 7 Tesla small animal MRI system at the Insti u e
of Molecular Biosciences, University of Graz.

The 7T system is optimized for the use on mice and rats and in vive MRI
protocols cover:
Cardiovascular imaging
Quantitative blood flow measurements, perfusion measurements P
Volumetric/quantitative fat imaging

1H spectroscopy of brain metabolites

Water diffusion and diffusion tensor imaging
Tumor imaging and cancer staging

Cell tracking

vVVvyVvyVvyYVvYyyvyy

CONTACT

Clemens Diwoky

Institute of Molecular Biosciences
University of Graz

+43316 380 1506
clemens.diwoky@uni-graz.at
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COLOVIEW® SYSTEM

The ColoView® System offers the possibility to perform
a colonoscopy and tissue biopsy in mice and rats. For
different inflammatory diseases of the colon or for the
investigation of colon carcinoma models it is important to
observe the course of the disease or gain tissues for further
investigations at different time points of the disease. With
the ColoView® System it is possible to track the pathogenic
changes in the same animal over time by performing short
interventions under anesthesia.

Presigh

hE
g’-g‘g IMAGET S H3-LINK % = R0

CONTACT

Tarek Moustafa
Division of Gastroenterology and Hepatology
tarek.moustafa@medunigraz.at
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REPREFRED SOCIETY &
AUSTRIAN 3R CENTER

The association ,Gesellschaft zur Férderung von alternativen
Biomodellen” (The RepRefRed Society) was founded by
researchers of the Medical Universities of Graz and the with
the support of researchers from de Medical Universities
of Innsbruck and Vienna the society aims to promote the
implementation of the 3Rs. Together with the Austrian
3R Center the association functions as a network for
knowledge transfer among scientists and thus improve
animal experiment protocols and enforces the reduction and
refinement of these experiments by providing different 3R
methods.

AUSTRIAN 32 CENTER

THE / _
S REF ity
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DIVISION OF BIOMEDICAL RESEARCH
MEDICAL UNIVERSITY OF GRAZ

Roseggerweg 48
8036 Graz
Austria

T +4331638512524
F +43 316385 13956
E bmf-sekretariat@medunigraz.at
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