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State-of-the-Art Technologies

IZKF Technology Platform

Our Goal

Therapidadvancementinthefield of biological
and biomedical research has facilitated an in-
depth understanding of cellular and molecular
processes in health and disease. This has
given rise to the need for researchers to have
access to efficient high throughput services
that are too cost- and labor-intensive for single
university institutions. The Interdisciplinary
Center for Clinical Research (IZKF) Minster
operates two Core Units, which are a valuable

resource foran effective research environment.

Principal Aims

> The Core Units specialize in providing
affordable State-of-the-Art skilled technical
and instrument support for the Medical
Faculty of the University of Minster,
extramural faculty, external non-affiliated

institutions aswellasindustrialresearchers.

> Specialists in the field assist researchers
from the stage of project conception to
its completion thus ensuring maximum

efficiency.

> Researchers have open access to a large
instrument pool consisting of expensive
high-end equipment that has increased the
versatile nature of the technology available

to the institutions of the Medical Faculty.

> The Core Units operate on a cost recovery

basis and charges reflect the actual
expenses for consumables and service
contracts.
Moreover, the Core Units promote
translational research by interacting closely
with academia and industry, ensuring that the
technology available is continuously updated.
Lectures, workshops and practical courses
are organized on a regular basis to keep users

informed about current developments.

This information folder provides an overview
of the facilities, their technical equipment and
methodological support services available to

researchers.

Contact and more information

IZKF Scientific Office
Albert-Schweitzer-Campus 1, Geb. D 3,
48149 Minster

Tel.: +49 (251) 83-58695

Fax: +49 (251) 83-52946

E-Mail: izkf.muenster@uni-muenster.de
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The 1ZKF Miinster Technology Platform provides users with state-of-the-art
expertise and equipment and currently consists of two highly specialised
Core Units (CU) - Proteomics and “Preclinical Imaging eXperts” (PIX). PIX
provides access to multimodal Imaging Technologies for cooperative research
in a highly integrated structure. The IZKF Scientific Office coordinates and
supports these Core Units and oversees their smooth operation.

Coordination
&
- Management

Proteomics

Our information folder aims to provide users with an overview of the services
offered by the Core Units. Forspecial experimental paradigms not listed, users
are requested to contact the Head of the respective Core Unit. It is mandatory
for all users to strictly abide with the Terms of Use of the Core Units. The IZKF
Scientific Office issues invoices for services carried out. Users are advised to
include costs for Core Unit services in their grant applications.

The logos on the upper right hand corner are specific to each Core Unit,
enabling the easy identification of leaflets that have been updated. In
addition, news regarding novel technologies will be communicated to users
via our newsletter. As a user of our Technology Platform, we would appreciate
your feedback the services and urge you to contact the IZKF Scientific Office
if you have any concerns or constructive suggestions involving any of our
facilities.



IZKF Technology Platform
Overview

Coordinators

Prof. S. Konig

PD Dr. S. Hermann

The Core Unit Proteomics was set up with the aim of enabling the
investigation of proteins and specializes in providing Stateof-the-Art
skilled technical and instrument support for researchers. Open access
to a large instrument pool consisting of expensive high-end equipment
for proteomic research that is continuously validated according to the
experimental needs of researchers is also available. The unit provides
assistance with experimental design, project planning, data analysis and
coordinates interdisciplinary research projects. Lectures, workshops and
practical courses are organized to keep users informed about current
developments. The facility is also used by a number of scientists and
customers from national and European universities and industries. With
high-ranking publications and patent applications the group has achieved
an excellent standing in the community of international Proteomics Core
Facilities.

Preclinical Imaging eXperts (PIX) is a Core Unit for preclinical imaging
that provides access to multimodal imaging technologies for cooperative
research in a highly integrated structure. PIX provides an infrastructure
and proven expertise for single preclinicalimaging tools, namely magnetic
resonance imaging, positron emission tomography, single-photon-
emission-tomography, X-ray computed tomography, and translational
optical imaging.

PIX offers:

e Integrated expertise through a project consulting service to tailor
the application of imaging tools to the scientific questions of research
partners e Integrated workflow for efficient multimodal imaging and data
analysis

e Interdisciplinary training for scientists and technicians

¢ Quality control of project management, imaging workflow, data analysis,
data logistics and training.

The imaging workshop The Mouse Imaging Academy (MIA) is a special
workshop hosted annually by PIX. MIA aims at providing theoretical and
practical training for young researchers and students in the field of small
animal imaging.



Core Unit Proteomics

Proteins are the principal effectors in
cellular function and the target of most
pharmacological strategies. The goal
of the proteomics facility is to provide
cost-effective access to sophisticated
technology for modern
analysis in a central facility. Special

emphasis is

proteomics
placed on assisting
researchers in designing and evaluating
their research projects and includes
extra features such as advanced manual
and bioinformatic data mining.

Biomolecular mass spectromery

Mass spectrometers are available (Q-TOF
Premier, ESI/AP-MALDI (IR/UV) ion
trap, MALDI-TOF), which can be flexibly
used for different types of experiments
such as the determination of molecular
weights of biomolecules regardless of
their size. Soft ionization techniques
allow the analysis of intact proteins and
labile modifications. Procedures have
been developed to monitor enzymatic
or chemical reactions or to fingerprint
biological fluids.
and peptides can be investigated; the
analysis of certain types of drugs (e.g.
Imatinib), fatty acids or other substances
in complex mixtures is also possible.

Not only proteins

Protein identification

The analysis of proteins pre-separated
by electrophoretic or chromatographic
means is one of the main service tasks.
Reversed-phase nanochromatography

coupled to high-end mass spectrometry

(LC-MS;  nanoUPLC/Q-TOF  Premier)
allows confident assignment of proteins
after enzymatic digestion. Protein

modifications such as phosphorylation,
isoforms and
are accessible in specially designed
experiments.

unknown sequences

Protein expression analysis

The The unit offers a choice of gel-based
or MS-based differential analysis. The
entire pipeline for the DiGE technology
(Differential Gel
available. This is an advanced system
solution based on 2D-PAGE (separation
of proteins according to their isoelectric

Electrophoresis) is

point (pl) and molecular weight), which
enables the quantification of protein
expression profiles of two samples
(e.g. normal vs disease state) in a
reproducible and statistically relevant
manner. The methodology eliminates
gel-to-gel variance and represents the
state-of-the-art in gel-based expression
analysis. DIGE gels are scanned with
the Typhoon 9400 three-laser scanner,
which is also versatile for use in other
applications
directed staining. Regulated proteins
are subsequently identified using LC-
MS/MS.

A dedicated MS-based approach
using Q-TOF Premier MSE technology
allows label-free absolute and relative

such as modification-

quantification of proteins. It promises
data  with high
reproducibility and
handling. Even less sample is needed
(~2 pg compared to 500 pg for DIGE)

comprehensive
reduced sample

and the data can be stored indefinitely
for later mining. The identification of
hundreds of protein components of one
proteome is automatically performed.
The results of the analysis include not
only the fold changes in regulation but
also provide clear insights about the
magnitude of proteome differences
and regulatory factors using principal
analysis  (PCA)-  see
Bioinformatics section).

component



Core Unit Proteomics

Protein separation and gel electro-
phoresis

The unit assists in the preparation of tis-
sue homogenates or cell lysates. 1D- and
2D-electrophoresis can be performed
with customer samples. Moreover, the
fractionation of proteins in the liquid
phase based on their pl is possible, e.g.
to exclude dominant proteins for sub-
proteome analysis. Quality control of
protein separations is carried out with
a miniaturized capillary electrophore-
sis lab-on-a-chip system. This method
serves to rapidly diagnose separation
procedures or sample quality. Biologi-
cal fluids such as urine, cell extracts or
whey can be evaluated for their protein
content.

Pre-fractionation of protein mixtures for
sub-proteome analysis

Profiling of biofluids

LC-MS profiles are excellent means to
study biological changes. In particular,
urine profiles of low-to-medium molecu-
lar weight compounds have been shown
to reflect health or hormonal status. Rep-
licate samples are compared with statis-
tical tools such as PCA and the results
are evaluated further for biomarkers.

Protein arrays
Protein arrays are increasingly used to
interaction

miniaturize experiments.

They serve to detect proteins, study

their expression levels, as well as their
interactions and functions. Using pro-
tein arrays, efficient and sensitive
high-throughput analysis of thousands
of proteins can be achieved simultane-
ously. Protein arrays such as the FAST
slides can be analysed with two micro-
array scanners. Protein arrays are com-
mercially available for cytokine and bio-
marker analysis as well as autoimmune

diagnostics.

Bioinformatics for proteomics and
profiling

It has become increasingly necessary
to evaluate and visualize proteomic or
mass spectrometric data with statistical
methods. A number of procedures have
been established for that purpose:

Protein expression analysis using
DIGE

The DeCyder software applies a gel
comparison method that introduces
zero statistical error, offering reliable
data and analysis. Co-detection, back-
ground subtraction, normalization, and
quantification of spots in images are
improved based on a warping function.
The software provides multivariate sta-
tistics tools and enables the combined
analysis of different datasets, aiding the
biological interpretation of results by
matching with data retrieved from public
and local databases.



Core Unit Proteomics

Protein expression analysis using
LC-MS*

The expression module of ProteinLynx-
GlobalMiner 2.5 assists in the statistical
evaluation of LC-MS runs of proteome
digest replicate runs. Both relative and
absolute quantification is possible
without the need for sample labeling.
Experimental data are further mined us-
ing tools such as Principal component

analysis.

Principal component analysis (PCA)
PCA (SimcaP, RapidMiner) as a linear
dimensionality
which
data (replicate runs with hundreds
to thousands of data points) to lower
subspace spanned by
the principal eigenvectors and assist
investigators in finding major differences

reduction algorithm,

projects high dimensional

dimensional

in their samples. It is an important step
preceding biomarker assignment both
in proteomics and the analysis of LC-MS
profiles of urine or other biofluids

Exploratory analysis and data
visualisation

VisuMap software allows
understanding data that

otherwise resists easy in-
terpretation.

It provides a novel insight
into the patterns, relation-
ships and correlations be-
hind the data. In particular,
relational perspective map-
ping and advanced clus-
tering algorithms for high
dimensional data like self-
organizing map, affinity
propagation, k-mean clus-
tering are of great value for
analysis of LC-MS data.

Pathway analysis

The information about regulated
proteins is further processed identifying
relationships, mechanisms, functions,

and pathways of relevance using

Ingenuity software. It delivers an
assessment of signaling and metabolic
pathways, molecular networks, and

biological processes that are most
significantly perturbed in the dataset of

interest.



Core Unit Proteomics

1 GHHHHHHHHH HSSGHIEGRH
51 PRSGAPAAES KEIVRGYKWA

MAVADLALIP DVDIDSDGVF  KYVLIRVHSA
EYHADIYDKV SGDMQKQGCD CECLGGGRIS

101 HQSQDKKIHV YGYSMAYGPA QHAISTEKIK AKYPDYEVTW ANDGY

Protein Histidine Phosphatase
(PHP)

PHP was
Prof. Susanne Klumpp and studied
extensively*

discovered by the late

in her group at the

Institute of Pharmaceutical and Medical
Chemistry, WWU, Miinster. As a result
of earlier collaborations, we continue to
provide PHP for research purposes.

*Klumpp S, Krieglstein ] (2009) Reversible
Phosphorylation of Histidine Residues in
Proteins from Vertebrates. Sci Sig 10: 2(61):pe13

The following products are available on
request:

1. Dry recombinant PHP supplied in
aliquots of 1 mg (or as required)

2. Glycerol culture of recombinant
PHP supplied in aliquots of 1 ml (or as
required)

Additional publications and
further information can be found at
http://php. uni-muenster.de

Representative Publications

Busch M, Wefelmeyer KL, Walscheid K et al.
(2019) Identification of ocular autoantigens
associated with juvenile idiopathic arthritis-
associated uveitis. Front Immunol 10: 1793.
Kénig S*, Bayer M*, Dimova V, et al. (2019)
The serum protease network — One key to
understand Complex Regional Pain Syndrome
pathophysiology. Pain 160: 1402-1409.
Wildschiitz L, Ackermann D, Witten A et al
(2019) Transcriptomic and proteomic analysis
of iris and aqueous humor in juvenile idiopathic
arthritis associated uveitis ] Autoimmun 100:

Contact

Prof. Dr. rer. nat. Simone Konig

Core Unit Proteomics

Rontgenstrafle 21
48149 Miinster

75-83.

Terwege T,Hanekamp W, Konig S, Lehr M (2015)
o-Imidazolyl- and -tetrazolylalkylcarbamates
as inhibitors of fatty acid amide hydrolase
(FAAH): biological activity and in vitro metabolic
stability. ChemMedChem 11: 429-443.

Hahn A, Kaufmann JK, Wies E et al. (2012) The
ephrin receptor tyrosine kinase A2 is a cellular
receptor for Kaposi’s sarcoma-associated
herpesvirus Nature Med 18: 961-966.

Tekook M, Fabritz L, Kirchhof P, Konig S et al.
(2012) Gene construction, expression and func-
tional testing of an inotropic polypeptide from
the venom of the black scorpion Hottentotta ju-
daicus. Toxicon 60: 1415-1427.

Hermann A, Konig S, Lechtenberg M et al.
(2012) Polysaccharides and glycoproteins from
Boswellia serrata Roxb. and B. carteri Birdw.
and identification of a proteolytic plant basic
secretory protein. Glycobiology 11: 1424-1439.
Kummer MP, Hermes M, Delekarte A et al. (2011)
Nitration of Tyrio critically enhances amyloid
beta aggregation and plaque formation. Neuron
71: 833-844.

Open access

Instrumentation such as array scan-
ners, gel imagers and PAGE equipment
are available for customer’s use.

Getting started

Users can provide tissue, cells or
protein mixtures for analysis and are
advised to contact the proteomics
staff who will be pleased to assist in
experimental design and to discuss
the parameters that samples have to
fulfill to ensure smooth processing and
excellent results.

IZKF

MONSTER

Tel: +49 (251) 83 - 57164
Fax: +49 (251) 83 - 57255

https://campus.uni-muenster.de/de/

cu-proteomics/cu-proteomics/

koenigs@uni-muenster.de

IZKF Miinster (07/2020)



PET-CT / SPECT-CT

Molecular imaging covers a broad spec-
trum of applications ranging from imag-
ing of single cells or even subcellular
structures in vitro to clinical diagnostic
imaging in patients in vivo. The aim of
this core unit is the non-invasive phe-
notypisation of wild type, surgical and
transgenic animal models using highly
sensitive and high resolution dedicated
small animal imaging technology. The
CU offers both scientific expertise and
technology access.

Small animal positron emission
tomography (PET)

PET is a highly sensitive, quantitative
imaging modality capable of assessing
molecular dynamics in vivo with nano-/
picomolar sensitivity. Two dedicated
high resolution small animal PET scan-
ners with sub-milliliter resolution and a
large field of view (28 cm * 16 cm) are

available (quadHIDAC®, Oxford Posi-
trons Ltd., Oxford, UK). In cooperation
with the Department of Nuclear Medi-
cine and the former SFB 656 “Molecular
Cardiovascular Imaging” this core unit
is able to offer a wide range of different
molecular imaging probes ranging from
whole-body measurement of perfusion
and metabolism down to cell imaging
and imaging of targets involved in onco-
logical, inflammatory, neurological, car-
diovascular and other diseases.

Small animal single photon emissi-
on tomography (SPECT)

Recently a dedicated multi-pinhole
SPECT/CT system for animals having
a sub-millimeter resolution and good
sensitivity was installed (NanoSPECT/
CT, Bioscan, US). The SPECT methodol-
ogy is basically a gamma camera system
thatprovides tomographic images. Since
this  technol-
ogy is the most
common  mo-
lecular imaging
tool in patients
a diversity of
tracers/tracer
kits are clini-
cally available,
which can be
directly  used
in small animal
SPECT. This will
substantially
broaden the
spectrum of
molecular tar-
gets and meth-

odology.

O\F
O Hpix

Preclinical ImagingeXperts
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Preclinical ImagingeXperts

PET-CT / SPECT-CT

Tc-99m-Tetrofosmin myocardial perfusion
imaging. Diagnostics for myocardial
schemia/infarction (normal perfusion)

Small animal computed tomography
(cn

CT is an anatomic imaging modality
with a very high spatial resolution. The
core unit houses a dedicated small
animal high-resolution CT device with a
resolution down to 15 um for in vivo and
ex vivo applications (Siemens Inveon®).
We use this method primarily to provide
anatomical information in correlation
to the distribution of specific molecular
imaging probes in PET and SPECT. In
general, small animal CT alone offers a
spectrum of applications similar to CT in

the clinical setting.

Contact

Ex-vivo autoradiography and
biodistribution

Beside in vivo studies, questions con-
cerning biodistribution and metabolism
can be answered by high-resolution ex-
vivo autoradiography (Biospace Micro-
Imager®, 40 pm resolution) and tissue
counting studies.

Statistics

In the last three years » 5000 PET /SPECT
and CT measurements have been carried
out on mouse and rat models of human
disease.

Representative Publications

Kalinin DV, Agoglitta O, Van de Vyver Het al.
(2019) Proline-based hydroxamates targeting
the  zinc-dependent  deacetylase  LpxC:
Synthesis, antibacterial properties, and docking
studies. Bioorg Med Chem 27: 1997-2018.

Zinnhardt B, Belloy M, Fricke IB, et al. (2019)
Molecular imaging of immune cell dynamics
during de- and remyelination in the cuprizone
model of multiple sclerosis by [18F]DPA-714 PET
and MRI. Theranostics 9: 1523-1537. [IF 8.063]

Butsch V, Borgel F, Galla F, et al. (2018) Design,
(radio)synthesis, and in vitro and in vivo
evaluation of highly selective and potent matrix
metalloproteinase 12 (mmp-12) inhibitors as
radiotracers for positron emission tomography.
J Med Chem 61 (9): 4115-4134

Gerwien H, Hermann S, Zhang X et al. (2016)
Imaging matrix metalloproteinase activity
in multiple sclerosis as a specific marker of
leukocyte penetration of the blood-brain barrier.
Sci Transl Med 8: 364ra152

IZKF: =

Univ.-Prof. Dr. med. Michael Schéfers

European Institute for Molecular Imaging

WaldeyerstraBe 15
48149 Munster

PD Dr. med. Sven Hermann

Tel: +49 (251) 83 - 49301
Fax: +49 (251) 83 - 49313

schafmi@uni-muenster.de

European Institute for Molecular Imaging

WaldeyerstraBe 15
48149 Miinster

Tel: +49 (251) 83 - 49303
Fax: +49 (251) 83 - 49313

https://campus.uni-muenster.de/cu-pix

/services/pet-ctspect-ct/

shermann@uni-muenster.de

IZKF Miinster (07/2020)



Translational Optics
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Preclinical ImagingeXperts

Small animal optical imaging allows
quantitative data on key diseases and
therapeutic response profiles to be gen-
erated in vivo. Fluorescence imaging in
the near-infrared range (700-900 nm),
also called ,,optical window*, is charac-
terised by low absorbance through oxy-
and-deoxy-hemoglobin (i.e. good tissue
penetration) as well as low levels of au-
tofluorescence, vyielding high contrast
to noise ratios. Thus, even picomolar
amounts of fluorochromes can sensitive-
ly be detected without ionising radiation
(permitting continuous or repeated expo-
sures) so that molecular structures can
be resolved in vivo using this technique.
With the available fluorescence imaging
systems - in combination with near-infra-
red emitting fluorophors tailored to spe-
cific biological applications - biological
targets and pathways can be monitored
and quantified even in deeper tissue sec-
tions. Beside the access to two state-of-
the-art optical in vivo imaging methods,
the core unit offers scientific expertise for
experimental design and data analysis in
optical imaging.

Fluorescence reflectance imager

A fluorescence reflectance imaging (FRI)
system is available on-site for fast and
convenient acquisition of 2D fluores-
ence images. The Kodak In-vivo Imaging
Station FX Pro combines advanced mul-
tispectral fluorescence, luminescence,
digital x-ray and radioisotopic imaging
in a single system. Thus, multichannel
and multimodal imaging capabilities are
available. The system is ideal for rapid

evaluation of superficially located pro-

cesses such as subcutaneous tumors. In
addition to in vivo imaging, the system is
suitable for in situ, and ex-vivo fluores-
cence applications, e.g. biodistribution
studies. A wide range of filter sets are
available that are suited for different fluo-
rochromes or fluorescent proteins.

In vivo and ex vivo FRl images:
alpha(v)beta(3) expression of artherioscle-
rotic plaques.

Biodistribution study

Fluorescence mediated tomograph

In comparison to 2D techniques, fluores-
cence mediated tomography (FMT) offers
superior quantification accuracy and can
yield three-dimensional determination of
contrast agent uptake. Two state-of-the-
art FMT systems for small animal imaging
are installed in the core unit to yield 3D
quantitative tomographic images of small
animals. Data can be acquired at two dif-
ferent wavelengths: Excitation: 670 nm/
Emission: 700 nm and Excitation: 745
nm/Emission: 780 nm. Co-registration of
FMT data and e.g. MRT data is possible.
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Translational Optics

White light image and FMT reconstructions of in vivo fluorescence signals indicating tumor-

driven angiogenesis.

Contrast agents

In addition to commercially available flu-
orescent contrast agents, different fluo-
rescence imaging probes were developed
in cooperation with the Departments of
Clinical Radiology, Nuclear Medicine and
the Collaborative Research Centre SFB
656 (MoBil) ,,Molecular Cardiovascular
Imaging” at the University of Miinster. In
detail, markers of tissue perfusion, tar-
geted probes for imaging angiogenesis
and MMP-expression are available.

Representative Publications

Kimm MA, Haas H, Stolting M et al. (2020)
Targeting endothelin receptors in a murine model
of myocardial infarction using a small molecular
fluorescent probe. Mol Pharm 17: 109-117.

Contact

PD Dr. med. Sven Hermann

Helfen A, GroRRe Hokamp N, et al. (2020) Target-
specific imaging of cathepsin and S100A8/
A9 reflects specific features of malignancy and
enables estimation of tumor malignancy. Mol
Imaging Biol 22: 66-72

Hillen J, Geyer C, Heitzmann M et al. (2017)
Structural cartilage damage attracts circulating

rheumatoid arthritis synovial fibroblasts into
affected joints. Arthritis Res Ther 19:40.

Becker A, GroBe Hokamp N, Zenker S et al.
(2015) Optical in vivo imaging of the alarmin
S100A9 in tumor lesions allows for estimation of
the individual malignant potential by evaluation
of tumor host-cell interaction. ] Nucl Med 56:
450-456

Vogl T, Eisenblatter M, Véller T et al. k(2014)
Alarmin S100A8/S100A9 as a biomarker for
molecular imaging of local inflammatory activity.
Nat Commun 5: 4593.

Getting started

The investigator is requested to contact
the Facility staff to discuss specific
needs and to design the project.

IZKF: 1=

European Institute for Molecular Imaging Tel: +49 (251) 83 - 49303

Waldeyerstrate 15
48149 Minster

Fax: +49 (251) 83 - 49313

shermann@uni-muenster.de



Magnetic Resonance Imaging
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Magnetic Resonance Imaging (MRI) is an
extremely versatile pre-clinical diagnos-
tic technique. Besides morphological
imaging, MRI allows for functional and
metabolic imaging in non-invasive lon-
gitudinal studies, aiming at both phe-
notyping or molecular imaging in mice,
rats, or guinea pigs.

MRI - A tool in pre-clinical research

With 3D spatial resolutions approaching
10 pym in fixed specimens and 50 ym in
vivo MR microscopy provides valuable
information for phenotyping novel trans-
genic animals either in utero, during de-
velopment, or following disease onset.
Additional functional parameters such
as cardiac volumes in models of heart
disease or tumor tissue characterisation
in cancer models are readily available
from standard measurement protocols.

Cell tracking MRI allows for visualisa-
tion of labeled tumor cells or grafted
stem cells over a time course of several
weeks. Morphological and functional
data is complemented by metabolic in-
formation, which is available from MR
spectroscopy measurements, providing
metabolic data with sub-millimeter reso-
lution.

Furthermore, fMRI is a valuable tool in
neurophysiological research, detecting
either the hemodynamic response of
neural activity via the BOLD (blood
oxygen level dependent) effect, or
activity of Ca?*-channels via MEMRI
(Manganese-enhanced MRI). Since fMRI
is a non-invasive techniques these data
can be collected over a time course and
compared to behavior experiments in

the same animal.

9.4 T Biospec with cryoprobe

3D reconstruction of the murine thorax

Infrastructure

The core unit is equipped with a state-
MRI
(Bruker Biospec 94/20), operating at

of-the-art small animal system
a magnetic field strength of 9.4 tesla.
Dedicated probes for mice and rats and
high-performance microscopy gradient
systems provide optimum preconditions
for numerous applications. Installation
of a CryoProbe (Helium-cooled detec-
tor) affords highest sensitivity for ulti-
mate temporal of spatial resolution. For
cardiac MRI and fMRI studies, ECG and
transcutaneous blood gas monitoring
devices are available. Most recently, we
also offer the use of optogenetic tools
and optical recordings during MRl inves-
tigations. For larger animal models such
as mini pigs, the core unit uses a human
3 T scanner.
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Magnetic Resonance Imaging

2D MRI of mouse legs (left) and 3D volume
rendering of the tibiae (right)

Service

Numerous routine protocols for high res-
olution morphological imaging, as well
as protocols for functional parameters in
cardiac, developmental or oncological
models are available. Protocols for fMRI
studies or cell tracking applications are
devised on demand. MR spectroscopy
protocols can be established in coop-
eration with the interested user. To allow
for a wide range of applications, includ-
ing infection models, the MR-system is
installed in a S2-laboratory. We will as-
sist you in regulatory issues concerning
genetically modified organisms and in
applying for licenses for animal experi-

mentation.

Representative Publications

JustN, Faber C (2019) Probing activation-induced
neurochemical changes using optogenetics
combined with functional magnetic resonance
spectroscopy (o-fMRS): a feasibility study in the
rat primary somatosensory cortex. ] Neurochem
150: 402-419

Contact

Mouse MRI of the heart (left), brain
(center), and lung/liver (right)

Masthoff M, Buchholz R, Beuker A, W et al.
(2019) Introducing specificity to iron oxide
nanoparticle imaging by combining 57Fe-based
MRI and mass spectrometry. Nano Lett 19: 7908-
7917

Abdurrachim D, Nabben M, Hoerr V et al. (2017)
Diabetic db/db mice do not develop heart failure
upon pressure overload: A longitudinal in vivo
PET, MRI, and MRS study on cardiac metabolic,
structural, and functional adaptations.
Cardiovasc Res. doi: 10.1093/cvr/cvx100

Van de Vyver H, Bovenkamp PR, Hoerr V,
Schwegmann K, Tuchscherr L, Niemann S,
Kursawe L, Grosse C, Moter A, Hansen U,
Neugebauer U, Kuhlmann MT, Peters G, Hermann
S, Loffler B (2017) A Novel Mouse Model of
Staphylococcus aureus Vascular Graft Infection:
Noninvasive Imaging of Biofilm Development in
Vivo. Am | Pathol 187: 268-279.

Amirmohseni S, Segelcke D, Reichl S,
Wachsmuth L, Gorlich D, Faber C, Pogatzki-
Zahn E (2016) Characterization of incisional and
inflammatory pain in rats using functional tools
of MRI. Neuroimage 127: 110-122.

Frohwein L), HoerrV, Faber C, Schéfers KP (2015)
Correction of MRI-induced geometric distortions
in whole-body small animal PET-MRI. Med Phys
42:3848-3858.

Getting started

The investigator is requested to contact
the Facility staff to discuss specific
needs and to design the project.

For details please check the PIX-MRI
website.

IZKF

MONSTER

Univ.-Prof. Dr. rer. nat. Cornelius Faber
Department of Clinical Radiology
Albert-Schweitzer-Campus 1, Gebdude A1

48149 Miinster

https://campus.uni-muenster.de/

cu-pix/services/mri/

Tel: +49 (251) 83 - 57608
Fax: +49 (251) 83 - 52067
faberc@uni-muenster.de



TERMS OF USE

The Terms of Use of the Core Units of the IZKF
Minster serves to provide information for all users
and to implement the statutes of the IZKF.

TheIZKFScientific Office actingon behalfofthe Board
of Directors is responsible for all administrative

coordination.

The Core units should be exclusively utilized for
research purposes.

Priority access will be given to all members of the
IZKF and the Medical Faculty. The heads of the Core
Units should ensure that orders are processed
in a timely manner. In order to enable optimal
planning it is mandatory for investigators to make
an appointment.

Use of the Core Units by researchers from other
faculties, universities or industrial clients s
invariably possible following submission of a written
application. Cooperation with other universities
and industrial clients necessitates the signing of a
contract e.g. MTA with the UKM or WWU Miinster,
in order to protect the ownership rights of the data
acquired.

Members of the Medical Faculty will be charged for
consumables. Members of other Natural Sciences
Faculties of the WWU Miinster will be charged
additional costs (partial cost recovery expenses for
service contracts). All external users have to pay
service fees including value-added tax (VAT), as
outlined in the respective price lists.

Scientific cooperation between the head of a
facility and other scientists is solely intended for
the advancement of methods and technology. In

exceptionalcasesitispossibleto carryoutascientific

cooperation that exceeds the routine service

character. These exceptions have to be justified in
the application and require the permission of the
IZKF Board of Directors. Costs for consumables have
to be reimbursed. Additional user charges do not
apply. All publications resulting from a scientific
cooperation should acknowledge the IZKF Miinster
on the title page under the authors’ address.

6. In this context it is not possible to consider routine
investigations as a scientific cooperation and these
services are liable for fees.

7. All members of the research groups are responsible
for the correct operation and handling of the
equipment. General lab safety rules have to be
observed.

8. The equipment belonging to the IZKF Minster
cannot be relocated. Experiment-based relocation
of equipment is only possible after obtaining prior
consent from the IZKF Scientific Office.

9. The researchers of the Core Units are obligated to
handle the results and data in a strictly confidential
manner, and cannot duplicate, publish or use the
data for any other purposes. Exceptions to this rule
have to be documented in writing.

10. Users of the services affirm that the Core Units
of the IZKF Minster take no responsibility for
contaminated samples. Users also take complete
responsibility for all data / results with respect to

safety, completeness and confidentiality.

These Terms of Use were passed by the IZKF Board
of Directors on 06. November 2007 and take effect

immediately.
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