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Central Animal Facility
The Central Animal Facility provides state of the art laboratory animal care
and services for the scientific needs of the HZI and TWINCORE in compliance
with the German and European animal welfare guidelines and regulations. All
staff members are committed to maintain the best hygienic quality standards and to ensure that all animal care and use procedures are conducted
within the highest scientific, humane and ethical principles, which are essential prerequisites for biomedical research.

A mouse from the Central Animal Facility

At the HZI Braunschweig, the TEE facilities consist of 21 animal rooms, 6 animal
labs and 10 adjacent procedure rooms with a total capacity of 15,000 cages,
which equals 37,500 mice. These rooms are located in four buildings (K, T1, T2
and D annex), which comprise of a 961 m2 animal holding area. Almost all animals housed are laboratory mice complemented by a few rats and hamsters. All
animals are kept in individually ventilated cage (IVC) systems in seven holding
units of five different hygiene and three biosafety levels. Five units are constructed as a complete specific-pathogen-free (SPF)-barrier. Two units are registered as animal biosafety level 2 (ABSL2) and one as ABSL3 facility for infection
experiments. The average daily animal census is currently about 32,000 mice
consisting of 584 different strains and genetically engineered lines. The health
status, which is monitored on a quarterly basis by a dirty bedding sentinel
programme, fully complies with the FELASA recommendations. Staff includes
two lab animal veterinarians, one animal welfare expert, 2.5 organization staff (1
facility manager, 1 animal welfare assistant, 0.5 secretary), 4.75 lab technicians
for the histopathological and the biotechnical lab, 21 animal caretakers and 7.25
cage washing personnel.

HZI

The satellite mouse facility at TWINCORE in Hannover consists of four animal
rooms and two procedure rooms with floor area of 96.5 m2 and a cage capacity
of 2,300 IVC cages with ABSL 1, 2 and 3** capabilities. The core breeding of all
TWINCORE lines is performed at the HZI, so that the TWINCORE facility will be
mainly used for expansion breeding and experimental holding. In this way, mice
kept at TWINCORE exhibit the same hygienic status as at the HZI. 4.5 animal
technicians are working at the TWINCORE facility offering basic animal care,
breeding and colony management and experimental assistance. All the other
services are performed by the HZI animal facility.
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The following services are offered by TEE:
Animal welfare services | Basic animal care | Breeding services and colony
management (according to the order of the scientists) | Assistance with
experimental procedures (compound administration, sampling of blood and
tissue, immunization) | Organization of national and international mouse
shipments | Training programme for animal care technicians (6 apprentices)
| Consultation and training in laboratory animal science (basic and FELASA B
courses) | Animal procurement | Quarantine and re-derivation of imported
lines | In vitro fertilization for rescue, speed expansion and re-derivation of mouse
lines | Embryo-cryopreservation of mouse lines and banking of germplasm |
Health monitoring | Histopathological services
Table 1 summarizes the TEE services over the past three years, which are steadily increasing. By the end of 2012, all breeding, holding and experimental units
of the Central Animal Facility at the HZI and TWINCORE have been fully in use.
Thus, the enlarged and improved animal facilities will be able to offer several new
choices for scientific users like increased cage capacity, more ABSL 2 space, a
better hygienic zoning by strict separation of breeding and experimental units and
the possibility to perform preliminary studies with animals from external sources.
Service

2010

2011

2012

Cage census HZI

5500

6350

7250

Cage census TCOR

600

1400

1150

Mouse lines

450

473

584

Mouse shipments national

65

67

88

Shipments international

25

31

42

Active animal protocols

59

63

107

Mouse lines embryo transferred

50

72

67

IVF on mouse lines

25

20

26

Mouse lines cryoperserved

16

12

47

0

6

22

Training courses

To fulfil the steadily increasing scientific needs of the HZI the following
goals will be achieved in the animal facility in 2013:
• Extension and continuous improvement of all TEE services offered
• Increased cage capacity and better utilization of TEE
• Start of the ABSL3 unit in the ﬁrst half of 2013
• Construction and operation of a germfree unit for colonization experiments
• Extended animal welfare services and implementation of the EU
directive 2010/63 without negatively affecting biomedical research
at the HZI and TWINCORE

The crew of the Central Animal Facility
HZI / Hallbauer & Fioretti
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Helmholtz Protein Sample
Production Facility
The PSPF is dedicated to develop and provide infrastructure for the production of biomacromolecules for structural biology research. The decentralized
facility is shared since 2007 between the Helmholtz Centre for Infection Research (HZI) in Braunschweig and the Max-Delbrück-Center (MDC) in Berlin.
The PSPF facility in Braunschweig is providing the Department of Molecular
Structural Biology with high quality protein samples for structural and biochemical studies. Currently 50 % of the capacity of the unit is used for internal HZI
projects. Projects from other research institutions as well as universities can be
applied for.
Additionally, the PSPF develops new and fast strategies to overcome protein
sample production limitations for complex targets like mammalian receptor
proteins and multi-protein complexes using mammalian protein production
systems.
The PSPF platform is a partner in the EU-Programme Instruct (Integrated structural biology infrastructure for Europe) as a centre for mammalian protein production. Since April 2012 Instruct offers grants for training internships, practical
courses and access to the Instruct infrastructure for peer-reviewed applications.
Two access applications have been allocated to the HZI. Additionally, support for
the organization of an international course in “mammalian protein expression in
animal cell culture” in 2013 has been assigned to the PSPF.
A further successful international cooperation of the PSPF is within the ComplexInc EU-FP7 Health 2011.1.1.1 project: “New technologies and production
tools for complex protein biologics”.
Recombinant protein expression research group (RPEX)
The PSPF is an integral part of the RPEX research group, which is focusing on
the development of a new and fast multi-Host strategy .The mHost XS system
allows fast screening of many constructs in parallel to identify the optimal
expressible construct using the licensed HEK 293 transient transfection system.
Thereafter, a direct transfer to our in-house RMCE master cell lines for CHO or
insect expression is possible. Additionally, the multiprotein Baculoviral Expression Vector System can be used without additional recloning. This system has
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been evaluated for intracellular expression using fluorescent proteins (EGFP,
mCherry and tdTomato) as well as secretory proteins like TLR2 and scFv-FC
recombinant antibodies. Some of the producing cell lines have been developed
to produce protein for cooperation partners within the HZI (DC-LAMP, LAMP-2,
hsE2, TLR1, TLR5). The expression level varies between 0.5 - 3 mg/L and can be
easily and reproducibly scaled up to 10-100 L. In cooperation with our project
partner, the protein complexes are prepared for crystallographic analysis.
As a powerful tool for rapid expression of recombinant proteins using mammalian cells, the transient transfection of HEK293 EBNA1 cells has been established
and further optimised with regard to high level protein expression. In this process there is no need for media exchange between the phases of cell transfection and recombinant protein production thus making it highly convenient for
both small-scale production in shaker flasks as well as up scaling in bioreactor
PF02_vdHeuvel_Abb
systems. While including a specific strategy of consecutive feeding steps of
nutrients and productivity enhancers during the protein production phase it was
possible to obtain recombinant antibody product concentrations well in excess
of 650 mg L-1.
Intrabody Facility
A new intrabody facility has been established at the beginning of 2013. The
aim of the facility is the in-vitro knockdown of infection relevant proteins in cell
lines as well as in transgenic intrabody mice. We will focus on ER intrabodies,
which mediates functional inhibition of transitory proteins passing through the
HEK293-6E cell pellets 168h post
ER (for example cell surface and intracellular receptors, Golgi located enzymes)
transfection with pFlpBtM-II-mCherry,
by preventing them to reach their site of action. The new facility is working
tdTomato
& -eGFP (left to right)
together with the recombinant antibody selection group of Prof. S. Dübel at the
TU Braunschweig and the transgenic mouse facility of Dr. D. Wirth. This cooperation leads to a unique pipeline comprising recombinant antibody selection
technology, ER intrabody generation and transgenic intrabody mice.

Scientific Collaborators
Bahar Baser, Maren Bleckmann,
Dr. Thomas Böldicke, Dr. Konrad
Büssow, Thomas Heidler, Dr. Volker
Jäger, Katharina Karste, Dr. Steffen
Meyer, Christian Schinkowski

PF02_vdHeuvel_Abb

HEK293-6E cell pellets 168h post trans-

HEK293-6E
cell pellets 168h post
fection with pFlpBtM-II-mCherry,
tdTomato
transfection
with
pFlpBtM-II-mCherry,
& -eGFP (left to right). HZI
tdTomato & -eGFP (left to right)

Publications
De Groot, J.C., Weidner, C., Krausze, J., Kasamoto,
K., Schroeder, F.C., Sauer, S., & Büssow K. (2013)
Structural Characterization of amorfrutins bound to
the peroxisome proliferator-activated receptor. Journal
of Medicinal Chemistry 56, 1535-1543.
Kugler, J., Schmelz, S., Gentzsch, J., Haid, S., Pollmann,
E., Van Den Heuvel, J., Franke, R., Pietschmann, T.,
Heinz, D.W., & Collins, J. (2012) High affinity peptide
inhibitors of the hepatitis C virus NS3-4A protease
refractory to common resistant mutants. Journal of
Biological Chemistry 287(46), 39224-39232.
Wilke, S., Krausze, J., & Büssow, K. (2012) Crystal
structure of the conserved domain of the DC lysosomal associated membrane protein: Implications for the
lysosomal glycocalyx. BMC Biology 10, 62.
Weidner, C., De Groot, J.C., Prasad, A., Freiwald, A.,
Quedenau, C., Kliem, M., Witzke, A., Kodelja, V., Han,
C.-T., Giegold, S., Baumann, M., Klebl, B., Siems, K.,
Muller-Kuhrt, L., Schürmann, A., Schüler, R., Pfeiffer,
A.F.H., Schroeder, F.C., Büssow, K., & Sauer, S. (2012)
Amorfrutins are potent antidiabetic dietary natural
products. Proceedings of the National Academy of
Sciences 109(19), 7257-7262.

Recombinant Antibody and intrabody development.

HZI

Böldicke, T., Somplatzki, S. Sergeev, G., & Mueller, P.P.
(2012) Functional inhibition of transitory proteins by
intrabody-mediated retention in the endoplasmatic
reticulum. Methods 56, 338-350.
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Genome Analytics
In November 2011 the Gene Expression platform was extended by modern
high-throughput next generation sequencing systems (HiSeq2500, MiSeq)
as well as by standard sequencing systems for custom DNA sequencing (ABI
3730xl). Together with well-established and proven concepts of microarray
technology, the newly founded technology group GMAK (Genome Analytics)
provides state of the art technology for applications in the field of genomics,
epigenomics and transcriptomics.
Genomics:
Copy number variation (CNV) is an important source of genetic diversity in
the human genome, and this type of variation cannot only induce phenotypic
changes but can also affect an individual’s susceptibility to disease. Tiling arrays
were used to analyse in a comparative setting genomic variations causative for
tumour development during cancerogenesis.
Human exome sequencing on a IlluminaHiSeq system were applied to extend
resolution of genetic variations down to nucleotide level. In a customized setting
of exome sequencing, each genomic region of interest can be analysed and
used for later genotype-phenotype correlations, even in larger cohorts, within a
reasonable time frame.
Genome sequencing/re-sequencing: Due to the enormous capacity of the
Illumina Next Generation Sequencer (600Gb/10d) we could analyse numerous

Applications

HZI
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microbial genomes by de novo sequencing or re-sequencing strategies. One
prominent project initiated recently was the identification of genomic antibiotic
resistance markers (SNP, SNV) in clinical strains of Pseudomonas aeruginosa
using comparative genome sequencing (→ MOBA, Prof. S. Häußler).
Transcriptomics
The transcriptome analysis has been an established application for many years
and was widely used in numerous projects either initiated by HZI researchers
or by external cooperation partners. The technologies behind are represented
by Agilent microarray platform and the AffymetrixGeneChip®System. Both
technologies belong to the superior class of microarray analytics systems and
allow the investigation of the transcriptome of all common species (human,
mouse, rat) as well as for customized microarray designs. Researchers have
selected microarray formats allowing not only for transcript counting (gene
arrays), but also the identification of splice variants (exon arrays). More recently
a new technology was added to supplement the existing microarray technology.
RNA-Seq allows the direct measurement of RNA transcripts by sequencing and,
in a ddition, provides information about structure and sequence variation. In
contrast to exon arrays, RNA Seq shows also information about new, previously
unknown splice variants. RNA-Seq can be used for any organism of interest.
Furthermore, the same strategies and technologies (microarray & sequencing)
were successfully applied to micro RNA profiling.
Epigenomics
Epigenomic approaches analyse transcription factor binding, histone modification status (ChIP: Chromatin Immuno-Precipitation) and DNA methylation
(MeDIP: methyl-DNA Immuno-Precipitation) of a particular genomic region. Researchers could select for two methodologies: Microarray based or Sequencing
by IlluminaHiSeq System. While the microarray system provides sample specific
information about known epigenetic regions, sequencing allows in addition the
detection of epigenetic modification of so far unknown genomic regions. Furthermore, due to sequencing of the DNA fragments, individual Cytosine modifications in CpG islands can be detected. Both technologies were applied to profile
clinical samples (human tumours) as well as to analyse methylation pattern of
immune cells derived from mouse model systems (→ EXIM, Prof. J. Hühn).

During the past years the GMAK has participated in a number of internal
and external scientific projects as a collaboration partner, providing not
only the technology but also supporting the data analysis and its interpretation. The major part of the projects engaged in include host-pathogen
interactions, chronic diseases, tumour development, tumour typing, pathogen typing and the immune biology of the host organism.

Scientific Collaborators
Dr. Peter Husemann, Michael Jarek,
Prof. Dr. Frank Klawonn

HZI – Genome Analytics (GMAK)
Analysis Server Infrastucture
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Peptide Synthesis
Since its inauguration as a service unit in 1990, the platform generates synthetic peptides, both in soluble form and immobilised in the form of arrays,
for many different HZI projects and external collaborations. State-of-the-art
equipment is employed for the synthesis, characterisation and purification.
By participation in research projects, the methodological repertoires are
continuously updated and extended.
Developments in this context include:
• New methodologies for the generation of peptide arrays, e.g. the SPOT
method and the SC2 method for miniaturized arrays on glass slides
• Methods for the preparation of phosphorylated and thiophosphorlylated
peptides
• The utilisation of new biocompatible solid supports
• New selectively cleavable peptide linkers
• Methods for the synthesis of branched peptides
• Methods for the generation of libraries of linear and cyclic peptides
• Assays for the utilisation of soluble and immobilised peptides in biological
systems
• Development of antimicrobial peptides and pathoblockers

Soluble peptides (left two pictures) are prepared in dedicated synthesizers on polymeric solid supports and obtained after purification
and lyophilization as white powders. Peptide arrays on cellulose membranes (SPOTs, middle picture) are assembled by pipetting activated
amino acids onto the support. The arrays can be used e.g. in the elucidation and sizing of antibody epitopes (second picture from the
right). The miniaturized arrays on glass slides (SC2 method, right picture) are used with fluorescent or chemoluminescent probes. HZI

213

Soluble peptides
To date, over 3,500 soluble peptides with a length of two to over fifty amino
acids have been generated in the platform. Soluble peptides are characterized
using HPLC and mass spectrometry. If necessary, further characterization is
carried out by amino acid analysis, protein sequencing, special mass spectrometry techniques and NMR in the HZI Division of Structural Biology.

Scientific Collaborator
Dr. Ronald Frank

Depending on the intended usage and desired quality of the products, purifi cations are carried out, usually by preparative HPLC. For special applications,
the platform also offers peptide modifications such as fluorescence labelling,
phosphorylation, biotinylation, lipid conjugation, PEGylation, branched peptides
and cyclisations.
SPOT-arrays
In the platform, immobilised peptides in the form of arrays are generated to
facilitate the systematic and empirical search for ligands, enzyme substrates
and inhibitors. For the successful design of such arrays, a thorough understanding of the biological context is essential, which is attained via close co-operation
and collaboration with the users. The SPOT-arrays are generated semi- and fully
automatically on cellulose membranes or glass slides. Each year, thousands of
peptides and peptide mixtures are generated in an array format and utilised for
the investigation of e.g. protein-protein interaction, including epitope mapping,
and enzyme-substrate recognition.
Recent developments are miniaturized peptide arrays on glass supports that
allow the expansion of individual synthesis products to thousands of probes.

Publications
Beutling, U. & Frank, R. (2010) Epitope analysis using
synthetic peptide repertoires prepared by SPOT
synthesis technology. In: Springer Protocols: Antibody
Engineering (Kontermann, R. and Dübel, S., eds.),
537-572.
Tegge, W., Bonafe, C.F.S., Teichmann, A., & Erck, C.
(2010) Synthesis of peptides from α- and β-tubulin
containing glutamic acid side chain linked oligo-Glu
with defined length. International Journal of Peptides,
Article ID 189396.
Nickl, C.K., Raidas, S.K., Zhao, Sausbier, M., Ruth, P.,
Tegge, W. Brayden, J.E. & Dostmann, W.R. (2010) (D)Amino acid analogues of DT-2 as highly selective and
superior inhibitors of cGMP-dependent protein kinase
I-alpha. Biochimica et Biophysica Acta (BBA) – Proteins
and Proteomics 1804, 524-532.
Weiß, S.M., Ladwein, M., Schmidt, D., Ehinger, J., Lommel, S., Städing, K., Beutling, U., Disanza, A., Frank, R.,
Jänsch, L., Scita, G., Gunzer, F., Rottner, K. & Stradal,
T.E.B. (2009) IRSp53 links Tir to EspFU/N-WASPmediated actin assembly in EHEC pedestal formation.
Cell Host & Microbe 5, 244-258.
Dikmans, A., Beutling, U., Schmeisser, E., Thiele, S., &
Frank, R. (2006) SC2: A novel process for manufacturing multipurpose high-density chemical microarrays.
QSAR and Combinatorial Science 25(11), 1069-1080.
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Mouse-Pathology
The mouse-pathology platform aims to provide state-of-art histo-pathological
services and to contribute expertise in mouse-pathology to ongoing research projects at the HZI, TWINCORE and HIPS. Basic services include the
preparation of histological slides with several standard, histo-chemical and
immune-histo-chemical staining procedures. The platform provides expertise in mouse-pathology ranging from the preparation of organs via suitable
staining methods to the evaluation of histological slides. Furthermore, the
service unit offers equipment for cryo-sectioning and macroscopic, as well
as microscopic, documentation.
Results
The most frequently used techniques included paraffin-embedding, sectioning
and H&E-staining of formalin fixed organs. Aside from these basic techniques,
the demand for special services such as the establishment of new histochemical and immune-histo-chemical (IHC) stainings, cyrosectioning and
double IHC stainings is increasing. A modified Gram staining for the detection of
bacteria in tissue, the massontrichrome staining for the differentiation of fibrin
and collagen, the Giemsa/Pappenheim staining for differentiation of leukocytes,
the combined PAS/Alcain blue staining for detection of glycoproteins and the
kongored staining for amyloid were established according to the demand of the

Anti-GFP staining (brown), choroid plexus, GFP transgenic mouse,
bar = 50 µm HZI

Anti-Caspase 3 staining (brown) showing apoptotic cells, ovary,
wild-type mouse, bar = 25 µm HZI
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research groups. Moreover, an anti-GFP, anti-MAC3, anti F4/80 and a CD3/
B220 double staining were developed. In order to limit exposure to formaldehyde the standardized mouse necropsy was optimized by the acquisition
of a down-ventilated bench, which allows preparation of mouse organs and
perfusion fixation for neuronal pathology. Furthermore, the mouse-pathology
platform invested in a new hybridizer to provide in situ hybridizations (ISH) to
research groups. The main focus of the ISH will be the detection of nucleic acids
from bacteria in tissue. Samples of more than 20 different research projects
were analysed histo-pathologically. The analysis was mainly done with specifi cally developed semi-quantitative scores. Moreover, two transgenic mouse
strains were subjected to histo-pathological phenotyping. An external cooperation with the Helmholtz Centre München, Institute of Pathology, was set up for
scientific exchange.

Scientific Collaborator
Dr. Katrin Schlarmann

The aim is to further adapt services to the requirements of the research
groups and to increase the contribution to publications. Thus, the demand
for histo-pathological service will be re-evaluated annually. Further
special staining methods will be established according to the needs of
the research groups.

Publications
Avalos, A.M., Kirak, O., Oelkers, M., Pils, M.C., Kim,
Y.M., Glage, S., Ottinger, M., Jaenisch, R., Ploeg, H.L. &
Brinkmann, M.M. (2012) Cell-Specific TLR9 Trafficking
in Primary Antigen Presenting Cells of Transgenic
TLR9-GFP Mice. The Journal of Immunology 190(2),
695-702.
Pils, M.C., Bleich, A., Prinz, I., Fasnacht, N., BollatiFogolín, M., Schippers, A., Rozell, B., & Müller, W.
(2011) Commensal gut flora reduces susceptibility
to experimentally induced colitis via T-cell derived
Interleukin-10. Inflammatory Bowel Diseases 17(10),
2038-2046.

CD3/B220 double staining (brown = CD3 showing T-cells;
blue = B220 showing B-cells), spleen, wild-type mouse,
bar = 25 µm HZI

Pils, M.C., Pisano, F., Fasnacht, N., Heinrich, J.-M.,
Groebe, L., Schippers, A., Rozell, B., Jack, R.S., &
Müller, W. (2010) Monocytes/macrophages and/or
neutrophils are the target of IL-10 in the LPS endotoxemia model. European Journal of Immunology 40(2),
443-448.
Fuchs, B., Knothe, S., Rochlitzer, S., Nassimi, M.,
Greweling, M.C., Lauenstein, H.-D., Nassenstein,
C., Müller, M., Ebensen, T., Dittrich, A.-M., Krug, N.,
Guzmán, C.A., & Braun, A. (2010) A Toll-like receptor
2/6 agonist reduces allergic airway inflammation
in chronic respiratory sensitisation to Timothy grass
pollen antigens. International Archives of Allergy and
Immunology 152(2), 131-139.
Fasnacht, N., Greweling, M.C., Bollati-Fogolín, M.,
Schippers, A., & Müller, W. (2009) T-cell-specific
deletion of gp130 renders the highly susceptible
IL-10-deficient mouse resistant to intestinal nematode
infection. European Journal of Immunology 39(8),
2173-2183.
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Transgenic Mice (TGSM)
Genetically modified mice are an essential tool for a plethora of research
activities including the elucidation of gene function, the verification of
host-pathogen reactions, the validation of target structures and also for the
development of novel experimental approaches.
This concerns in particular mice with modulated expression of endogenous
genes (knock-out, knock-down) but also mice that give rise to controlled
expression of transgene upon application of external triggers (drugs such as
Tamoxifen or Doxycycline). Transgenic mice can be generated by specific genetic
modification of pluripotent embryonic stem (ES) cells followed by subsequent
transfer into blastocysts and implantation into foster mice. Chimeric offspring
derived thereof are used to establish transgenic mouse lines. This procedure is
being followed in the service unit ‘Transgenic Mice’ at the HZI (TGSM), relying on
embryonic stem cell lines of various genetic background including 129, C57/Bl6
and hybrid F1 background as well as induced pluripotent stem cells (iPS).
Strategies are designed to generate novel transgenic mice with defined expression characteristics. Standard state-of-the-art technology is extended by
implementation of tools that emerge from genetic engineering projects within
the scientific project ‘Cellular Models’. Well-characterized genomic sites with
Targeted integration of transgene cassettes
into pre-selected chromosomal sites is
achieved upon recombination mediated
cassette exchange (RMCE) in embryonic
stem cells (ES cells). This provides predictable expression in transgenic mice. HZI

RMCE!

217

Chimeric mice generated upon injection
of 129 X C57/Bl6 F1 ES cells in albino
C57Bl/6 blastocysts HZI

Black and agouti: Transgenic progeny of
a chimeric mouse. White: non-transgenic
littermate. HZI

defined expression characteristics (‘safe harbors’) are exploited for integration of
transgene cassettes. For this purpose, the sites are tagged with recombination
target sites; transgene cassettes are integrated by the highly efficient and accurate process called recombinase mediated cassette exchange (RMCE) recently
developed in this institute. Thereby, transgenic mice with predictable expression
features of the respective genes are generated in a fast and efficient manner.
Publications

For tissue specific transgene expression, transgenes are integrated into the
genome in a silent state and are activated upon Cre/loxP recombination upon
breeding to the respective Cre effector mouse. Reversible activation of gene
expression is achieved by implementing Tet-inducible expression cassettes
and subsequent breeding to tTA or rtTA mice that induce transgene expression
in a Tetracycline/Doxycycline dependent manner. For site specific genome
manipulation, homologous recombination is pursued, thereby employing recent
improvements facilitated by site specific nucleases (e.g. TALEN, CRISPR/Cas).
Alternatively, transgenic mice are established upon manipulation of bacterial
artificial chromosome (BAC) vectors that can ensure ‘native’ gene regulation
within a given genomic context.

Sandhu, U., Cebula, M., Behme, S., Riemer, P.,
Wodarczyk, C., Metzger, D., Reimann, J., Schirmbeck,
R., Hauser, H., & Wirth, D. (2011) Strict control of
transgene expression in a mouse model for sensitive
biological applications based on RMCE compatible ES
cells. Nucleic Acids Research 39(1), e1.
Gama-Norton, L., Herrmann, S., Schucht, R., Coroadinha, A.S., Low, R., Alves, P.M., Bartholomae, C.C.,
Schmidt, M., Baum, C., Schambach, A., Hauser, H. &
Wirth, D. (2010) Retroviral vector performance in
defined chromosomal Loci of modular packaging cell
lines. Human Gene Therapy 21, 979-991.
Nehlsen, K., Schucht, R., da Gama-Norton, L., Kromer,
W., Baer, A., Cayli, A., Hauser, H. & Wirth, D. (2009)
Recombinant protein expression by targeting preselected chromosomal loci. BMC Biotechnology 9, 100.
Wirth, D., Gama-Norton, L., Riemer, P., Sandhu, U.,
Schucht, R. & Hauser, H. (2007) Road to precision:
recombinase-based targeting technologies for genome
engineering. Current Opinion in Biotechnology 18,
411-419.
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Flow Cytometry and Cell Sorting
In 2010, we founded a service unit to provide instrumentation and expert
knowledge in flow cytometry for the phenotypic identification and functional
analysis of cells at the single cell level. This technology plays a key role in
the programme Infection Research, but is also used in collaboration with the
TiHo Hannover, TU Braunschweig and FhG/ITEM Braunschweig.
Flow Cytometry
Our equipment park presently comprises of five flow cytometers for the analysis
of cells.

Sorting of thymic dendritic cells (thyDC:
CD45+CD11c+) and medullary thymic
epithelial cells (mTEC: CD45-EpCAM+Ly51-)
that are subsequently used in an in vitro
assay. (Data courtesy of Garima Garg,
EXIM) HZI

Two cytometers are equipped with five lasers and 18 fluorescence detectors,
enabling them to detect almost all currently available fluorochromes. This gives
us the opportunity to develop several multicolour staining panels, e.g. for the
identification and characterization of regulatory T cell and dendritic cell subsets,
or for the analysis of the cytokine profiles of effector T cells.
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Other disciplines are using flow cytometry to characterize the cell wall of
Candida albicans, to analyse gene expression regulation in Yersinia pseudotuberculosis and Streptococcus pneumonia with GFP reporter systems, and to
investigate the effect of bioactive compounds on the cell cycle progression or
apoptosis induction.

Staff
Maria Höxter, Petra Hagendorff,
Beate Pietzsch

The cell sorting core facility

Cell Sorting
In addition to analytical flow cytometry, we are providing a cell sorting service.
Presently, we can offer four state-of-the-art cell sorter instruments, which are
equipped with three or four lasers and up to 13 fluorescence detectors.
All instruments are high-speed sorters with the capability to sort four populations simultaneously at rates of up to 30,000 cells per second.
Cell sorting is used to purify specific cell populations out of complex mixtures.
Rare cell types like naïve and regulatory T cells, dendritic cells, natural killer
cells and other cell types of the immune system are sorted to high purity and
are used for in vitro assays and adoptive transfer experiments. Another common
application is the purification of rare cells for subsequent genomic analyses, like
DNA methylation or transcriptome analyses.

HZI | T. Steuer
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Central Facility for Microscopy
The Central Facility for Microscopy will combine sophisticated light and electron microscopic imaging techniques for researchers of the HZI, TWINCORE
and HIPS. Our mission is to undertake high quality imaging on a service
and innovation basis. We intend to specialize on needs for imaging methods
adapted to studies on infection processes. We like to bring light and electron
imaging together with the focus on infectious processes of microorganisms.
We want light and electron microscopic imaging to be a synergistic set of
methods to unravel infection mechanisms. The combination of light and electron microscopic methodology will allow for an in-depth characterization of
infection processes of microorganisms at high resolution. Imaging, especially high resolution FESEM, is the only available technique for direct visualization of the infection process in the context of the surrounding morphology of
the host cells. Confocal microscopy allows only for the detection of fluorescence labeled or fluorescence-based expression of proteins or structures
with no further morphological details of the host cell but with the advantage
to follow in vivo movements of marked proteins or structures.
The imaging facilities offer use of basic light microscopic methods and fluorescence microscopy on a Zeiss Axio Imager1 and Observer Z1 with an incubation
chamber. For confocal microscopic studies a Zeiss LSM510 Meta, a Leica SP5,
a Leica live imaging microscope with incubation chamber and a Perkin Elmer
UltraView spinning disk microscope with TIRF (total internal reflex fluorescence)
are available. For S3-based infection work, a Perkin Elmer UltraView spinning
disk and a Nikon Ecclipse N1 fluorescence microscope are installed in the
S3-unit. The equipment allows for an extensive coverage of a wide spectrum of
imaging methods such as double or multiple immune fluorescence stainings,
live cell imaging, FRET, FRAP and FLIM. For intravital imaging, access to the
multiphoton microscope at the Magdeburg University will be established.
For electron microscopic studies, a state of the art field emission scanning
electron microscope (FESEM) Zeiss Merlin and an energy filtering transmission microscope (EFTEM) Zeiss Libra 120Plus are installed. In addition, a Zeiss
EM910 serves for basic transmission electron microscopic studies. Electron
microscopic studies will be provided as a service for the campus and covers,
for example, immune labelling on ultrathin sections or for scanning electron
microscopy on sample surfaces, in-depth analysis of infection processes by high
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resolution FESEM, analysis by ultrathin sections of high pressure frozen and
freeze substituted samples, conventional embedded samples or visualization of
quaternary structures of proteins by negative-staining. For light and confocal
studies a compulsory training will be implemented before allowing usage of the
equipment. The overall goal in the future will be to combine fluorescence and
electron microscopy in high resolution correlative light and electron microscopy
(CLEM) of the same sample.

Scientific Collaborator
Katja Branitzki-Heinemann

Available imaging methods for studying
infection processes (ESI electron spectroscopic imaging, EELS electron energy loss
spectroscopy, EDS energy dispersive x-ray
spectroscopy, TEM transmission electron
microscopy, FESEM field emission scanning electron microscopy) HZI

The Central Facility for Microscopy will support research projects by providing imaging expertise, collaboration and imaging services, especially for
electron microscopic imaging based technologies. Furthermore, we shall
provide training and assistance in basic and advanced light microscopic
methods and basic confocal microscopy methodology. In addition, ongoing
technical consultation and support will be provided.

