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4 PORTRAIT

The Helmholtz Centre for Infection Research (HZI)

is the new name of the former GBF, the German Research
Centre for Biotechnology. Within the Helmholtz Association
it was the first centre to include Helmholtz in its name.

The Helmholtz Association of German Research Centres is
Germany's largest non-university scientific organization.

The focus of our work is the study and investigation of
pathogens which are medically relevant or can be used as
models to study infection mechanisms. Ninety percent of
the HZI funding is provided by the German Federal Govern-
ment and the other ten percent by the State of Lower Saxony
(Niedersachsen). The HZI has about 600 employees and an
annual budget of about 50 million €.

Infections are responsible for a third of all deaths world-
wide. Global mobility, international tourism and migration
accelerate the spread of infectious pathogens. Because of
growing antibiotic resistance, the susceptible immune
systems during old age and the reappearance of nearly
forgotten diseases, the development of new therapies and
medicines to combat infectious diseases is urgently needed.
Furthermore, recent research results indicate that infec-
tions also are responsible for triggering certain diseases,
which were previously thought not to be connected to patho-
gens, such as cancer, diabetes or allergies.

Here are some of the scientific questions that we address
in our work: What turns bacteria into a pathogen? Why
are some people highly sensitive and others resistant to
infections? How can we intervene in the infection process?
Understanding these mechanisms will contribute to com-
bating infectious diseases with new drugs and vaccines.

—

The human immune system can respond with amazing
speed and precision to new pathogens and yet collapses
occasionally under the attack by bacteria or viruses.

How our natural pathogen defense system works and how
these strategies can be used, or even improved, is the focus
of HZI-research on the immune system. For this, we also
study the immune response in mice, which are very similar
to humans.

The HZI works closely with universities and other research
institutes both at the national and international level. It is a
member of the National Genome Research Network (NGFN).
As part of an EU-funded programme for young researchers,
the HZI, together with the Hannover Medical School, trains
young scientists to become experts in infection research.

The Helmholtz Centre for Infection Research
Inhoffenstrale 7

38124 Braunschweig, Germany

Tel: +49 (0)531-61 81-0

Fax: +49 (0)531-61 81-2655
info@helmholtz-hzi.de
www.helmholtz-hzi.de
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Prof. Dr. Rudi Balling | Scientific Director

People who visited the GBF five years ago and who comes back to the campus today may well have difficulties finding their way
around. Besides there being a new entrance with a representative reception building, visitors will discover that we have a new
laboratory complex in the former biotech innovation center and, a few steps beyond, are building a new animal house for some
30,000 mice.

What is behind all these readily obvious changes? Well, for one thing, the GBF is now the Helmholtz Centre for Infection Research
—both in name and content. Researchers here are investigating how infections unfold, how pathogens are constructed and how
their hosts respond to an infection. All of these processes are analyzed at the molecular and cellular levels as well as in the context
of the entire organism. Our goal is to develop new strategies for the prevention and therapies of infections to combat them when

they occur.

At the moment much of our work is concentrated on the investigative chain “molecule-cell-organism”. Our new mouse house will
be up and running in 2008. This new facility will open up entirely new opportunities for preclinical research. It will improve our
ability to recognize the processes involved in an organism when an infection occurs. It will also help us understand why one
individual has a highly sensitive reaction to a particular pathogen and the next person does not. This important basic research will
help us establish a basis on which to build personalized infection medicine and it will help accelerate further developments toward

eventual clinical testing.

At the other end of the research chain is the investigation of molecules; that is to say, their chemistry. The Helmholtz Centre for
Infection Research possesses an especially valuable treasure: natural substances. They, in turn, can provide a nearly inexhaustible
source of new substances that may be useful later on as drugs or vaccines against infections. These compounds, of course, need
to be systematically studied to determine their chemical and biological characteristics. Chemists and biologists together have to
study and explain the mechanisms that make these compounds effective and why they are interesting for infection research. We
are currently in the process of setting up a “chemical pipeline” of analyses that can be used for everything from structural and cell

biology to microbiology and preclinical testing.

All of the development opportunities at our center — whether big or small — face one tremendous challenge: the globalization of
science. Our answer to this challenge can only be the internationalization of our campus. To this end, we are already successfully
cooperating with world renowned research facilities, such as the Pasteur Institute and Rockefeller University, for whom we are an
attractive partner. In addition, the Bill and Melinda Gates Foundation has entrusted us with an exciting research project to develop
a vaccine against hepatitis C. Meanwhile, we are holding a guest professorship in China and together with the Helmholtz Asso-

ciation we have founded the first Indo-German Science Centre.

Developments like these must continue if we intend to maintain our high standards of research in the future. So, I'm looking for-
ward to greeting a growing number of new scientists from abroad at our Stéckheim campus and welcoming home our students and

post docs from their research stints in the USA, Canada, Britain, France, India or China.

Dd T,

Rudi Balling ’



FOCUS

Photos: left: In the mouse facility. Animal care takers controlling the cages with the mice. | centre: Prof. Dr. Rudi Balling

and Dr. Georg Frischmann, the directors hoisting the new flag of the Helmholtz Centre for Infection Research on 18 July 2006 |
right: Prof. Dr. Rudi Balling together with representatives from the city and state during the symbolic groundbreaking ceremony
for the new mouse facility. | Photos: Hzl, Bierstedt (le) | HZI, Gramann (ce) | Radde (ri)
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Studying Infection and Immunity in Animal Models at the
Helmholtz Centre for Infection Research

AUTHOR | Prof. Dr. Klaus Schughart | Department of Experimental Mouse Genetics | kls@helmholtz-hzi.de

Since March 2006, a new construction site at the Helmholtz Centre for Infection Research (HZI) will hardly go un-noticed by visi-

tors and employees alike in the Southern part of our campus. Here, an extension to our animal facilities is being built, which will

considerably strengthen our research programme on infection and immunity.

“€ 20 Million for 30,000 mice” was the headline in the local newspapers when the site was officially opened with a groundbrea-

king ceremony. Representatives from the scientific community, the federal and state ministries of research, and the city‘'s mayor

addressed the gathering.

But what exactly will this new building be used for? What scientific questions are to be addressed? Why are so many mice needed

and which type of mice? How many people will be working here? These are only some of the questions that visitors and many

employees of the HZI may be asking. In the following, | will try to provide some of the answers.

The new mouse facility on the HZI campus: upper photo: During
the excavation | lower photo: Construction of the basement.
Photos: HZI, Miller

Background One of the most important determinants of
human disease is genetic predisposition. The establishment
and progression of many diseases, like neurological and
cardiovascular disorders, abnormal immune responses, and
in particular, infections, are to a large part determined by
variations of multiple genetic loci in affected individuals.
Therefore, we will need to achieve a much better understan-
ding beyond our currently very limited knowledge of gene-
tic diversity in populations and of the complex, multi-level
relationships between genetic variation, the environment
and disease phenotypes.

These studies require sophisticated animal models because,
for obvious reasons, they cannot be performed on humans.
Especially, we will need models over which we have tight
genetic, environmental and experimental control and which
have a genetic complexity matching that of human popu-
lations. Amongst the various animal models available, the
mouse represents the best experimental system because

its biology and genetics are very well characterized and
powerful resources for systematic approaches are available.
In particular, a large number of mouse strains has been es-
tablished that are inbred and therefore genetically identical
within a given strain, but differ between strains. Also, seve-
ral thousand lines of mouse mutants currently exist in the
scientific community which carry a deletion or modification
in a given gene locus. This enormously rich resource allows
us to mimic human genetic diversity and to study the in vivo
function of a given gene in different experimental settings.
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The influenza pandemy 1918/19 caused the death of approxi-
mately 50 Million people. The photo shows an emergency camp
in Funston, Kansas, USA. Courtesy of the National Museum of Health

and Medicine, Armed Forces Institute of Pathology, Washington, D.C. (NCP 1603).

Mouse model systems have been used very successfully in
the past to determine genetic regions and genes involved in
infection susceptibility in humans. The analysis of mouse
models for infectious disease in humans will thus lead to
important insights into the mechanisms of host-pathogen
interactions and the immune response in humans. And

the results of this research will allow us to design new
therapies and methods for the diagnostics and treatment of
infectious diseases in humans.

Infection research in the mouse At the HZI, many basic
mechanisms are being studied in cell free systems and in
cell cultures. They form the basis for more comprehensive
studies at the level of the whole organism. Only here, it

is possible to investigate the complex multi-level interac-
tions of a pathogen with its host, which involve numerous
organ systems and cell types and complex communications
between them. For example, during an infection, the host
defense employs cells in the periphery (skin, lung, Gl-tract,
etc.) that sense the presence of pathogens and then send
signals to other immune-competent organs. These signaling
molecules will trigger immune cells in the blood stream

to invade the tissue and destroy the pathogen and infected
cells. Other immune cells take up the pathogens and their
proteins to transport them to the lymph node or spleen and
present them to immune effectors cells, which then produce
antibodies or generate highly selective killer cells.

Cases of human infections with bird influenza A subtypes H5,
H7 & H9 source: WHO

Mice are ideal experimental systems to investigate these pro-
cesses. The immune system of the mouse has been studied
for decades and many important findings that are relevant
to humans have been discovered in the mouse laying the
foundations for new immune therapies in humans. The ge-
nome of several inbred mouse strains has been completely
sequenced and many mouse mutants which carry defects in
single genes have been generated and are being shared by
the scientific community world-wide. Most importantly, the
comparison to the human genome reveals that 99% of the
genes in the mouse have a homologue in humans, meaning
that for almost every human gene a corresponding mouse
gene exists.

We can thus expect that studies in mice will allow us to
understand the principle mechanisms of pathogen-host
interactions, point to the gene circuits involved and allow us
to test new intervention strategies. In some cases, there will
not be a one-to-one correspondence of mouse and human
genes, but the underlying regulatory circuits will be the
same, even if the individual players are somewhat different.

Many of the research projects at the HZI involving mouse
models are concerned with studies on the genetic suscepti-
bility of infections and the basic understanding of immu-
nity. These projects aim to develop better therapies for the
diagnosis or treatment of infectious diseases in humans. For
obvious ethical reasons, these studies cannot be performed
in humans. In addition, humans are genetically very diverse
and numerous environmental factors influence the outcome
of a disease or predisposition to it, making it very difficult to
unravel the underlying biological and molecular principles.
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The mouse integrated resource for infections and
immunity research (Mirii) Almost all scientific research
projects at the HZI require mouse model systems. These
include activities supported by in-house funding of the
Helmholtz Programme-oriented Research (PoF) as well as
projects funded by the German Ministry of Research and
Education (BMBF), the German Research Foundation (DFG),
the German National Genome Research Network (NGFN),
the EU framework programmes FP6 and FP7, and the Bill-
and-Melinda Gates Foundation (BMGF).

Therefore, at the HZI, we have established an integrated
scientific concept for using mouse model systems to study
infectious diseases and immune responses: the mouse
integrated resource for infections and immunity research
(Mirii). The Mirii concept comprises high quality facilities,
well trained animal caretakers, scientific know-how and

a large resource of mouse lines and mutants. Mirii will be
continuously developed further to fulfill the current and
future needs of the different research projects at the HZI.

We are constantly improving the existing infection models
with respect to application methods or parameters to
measure the course and outcome of an infection. In addition,
we are constantly adding new pathogens and application
methods to our repertoire of expertise. As a result, the HZI
is one of the very few distinguished research centres in the
world with a broad expertise and the necessary infrastruc-
ture allowing high-quality research in the field of infectious
disease.

In the following, | will briefly describe some of the scientific
questions that we are currently addressing at our research
centre. More detailed information is given in the individual
project description throughout this report.

Genetic susceptibility to infections The research groups
“Infection Genetics (ING)”, “Infection Immunity (INI)” and
“Experimental Mouse Genetics (EMG)” are interested in
understanding genetic factors contributing to the suscepti-
bility of the host to bacterial and viral infections. These ac-
tivities are funded by the PoF-Programme of the Helmholtz-
Association, grants from the German Ministry of Research
and Education (BMBF), the National Genome Research
Network (NGFN), the European 6th framework programme,
and several other external research programmes from
public and private sources.

In most cases, the genetic factors that contribute to disease
susceptibility in humans are not Mendelian traits (single
gene loci) but are complex (quantitative, multi-genic) traits.
Complex traits are also the basis of many genetic diseases,
or genetic predispositions in humans, e.g. obesity, or cardio-
vascular, infectious and auto-immune diseases. These traits
are extremely difficult to study in humans since phenotypic
variability is not only influenced by genetic background but
also by environmental factors. The contribution of the latter
is only poorly defined in humans and thus generates con-
siderable “background noise”, making it often impossible

to detect the relevant genotype-phenotype correlations. For
the mouse, many diverse genetic populations are available
in a reproducible fashion and, therefore, the genetic as well
as the experimental parameters can be well controlled and
hypotheses on the contribution of single or multiple gene
combinations can be experimentally verified.

The currently ongoing research activities in determining
genetic susceptibility at the HZI involve infection models
with bacterial and viral pathogens.

Streptococcus pyogenes and Staphylococcus aureus are Gram-
positive microorganisms that are capable of causing a wide
spectrum of infections, ranging from mild to very severe
diseases. If such an infection is not controlled efficiently in
an infected host, it will very rapidly result in a fatal septic
shock. Researchers at the HZI have discovered that geneti-
cally different populations of mice responded very different-
ly to an infection with these pathogens. And further genetic
studies revealed that three regions in the genome are

Respiratory Infections Parasitic Infections
e.g. Infections due to ca. 0.5 Mill.

influenza virus,
pneumococci or
mycobacteria
ca. 20 Mill.

Intestinal Infections
e.g. Salmonellosis
ca. 1-1.5 Mill.

Nosocomial Infections
e.g. Infections due to
staphylococci, Candida
ca. 1 Mill.

Children’s Infections
e.g. Scarlet fever,
measles infections,
meningitis

ca. 0.1 Mill.

Urinary tract infections

e.g. Escherichia coli
ca. 2 Mill.

Infectious diseases in Germany, cases per year
Source: PathoGenoMik Report 2003
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contributing to the susceptibility of the host. These results
will lay the basis for subsequent studies to determine the
molecular mechanisms leading to a septic shock in humans.

Listeria monocytogenes can cause severe encephalitis in
humans. At the HZI, studies in mice have shown that there
is a pronounced sex difference in the susceptibility to these
pathogens. Females, which are in general more resistant to
infections, are highly susceptible in this model to an infec-
tion with L. monocytogenes. HZI researchers demonstrated
that this is mainly due to the production of a particular im-
mune hormone (IL10) which appears to repress the immune
response in females.

Infections with influenza A viruses represent a devastating
disease, causing each year severe illness in about 500 mil-
lion people worldwide and one million in Germany. About
400,000 people worldwide and 8,000 people in Germany die
each year as a result of an infection with influenza A virus.
Although the pathogen is studied in great detail by many la-
boratories around the world, very few have paid attention to
the genetics of the host. At the HZI, we have begun to study
the response in genetically diverse mouse populations to an
influenza A infection. The aim of these studies is to identify
the genetic factors that influence the course and severity of
an influenza infection in humans.

Establishing immunity The immune system is a highly
dynamic cellular network that has evolved to protect the host
from a wide variety of foreign, potentially harmful, micro-

organisms. Its response involves many different cellular com-

ponents, short- and long-range signaling molecules, effector
molecules and cells. To dissect the various components

and their molecular basis is one of the most active areas of
research performed in the groups “Mucosal Immunity (MI)”,
“Immune Regulation (IREG)”, “Experimental Immunity (EI)”,
“Molecular Inmunity (MOLI)”, “Immune Dynamics (ID)”,
and “Vaccinology (VAC)” at the HZI.

To avoid self-destructive immune responses, one of the ma-
jor tasks of the immune system is to discriminate between
self- and non-self. Peripheral tolerance to self antigens, in
addition to clonal deletion and induction of anergy, involves
active suppression mediated by regulatory T cells. There-
fore, researchers at the HZI study intensively the role of
regulatory T cells in the course of infections, but also in the
context of auto-immune diseases. They could show in mouse
models of experimental type Il diabetes that the activation
of regulatory T cells can inhibit the self-destruction of
pancreatic island cells.

Initiating the immune defense: T cells are being prepared by
a dendritic cell for their fight against pathogenic invadors.
Photo: HZI, Rohde

Live imaging of mice. Tumours that were colonized with Sal-
monella typhimurium carrying inducible fire fly luciferase
were analysed by immunohistology (left). Bacteria are in red,
cell nuclei are stained blue. Monitoring tumour colonizing
bacteria by in vivo imaging (right). Tumour-bearing mice were
injected with Luciferase expressing bacteria. These bacteria
can then be visualized in a non-invasive fashion within the
tumour in life mice. Photos: HZI, Westphal, LoRner
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To be able to respond appropriately to the intrusion of a
pathogen, the immune system consists of a hierarchical
structure of defense mechanisms. The first line of defense
is aimed at limiting the systemic spread of the pathogen.
It also activates the second defense line which results in
the establishment of the long-lasting adaptive immune
response. Cytokines — small molecule secreted by the first
line immune cells — are crucial during these reactions.
Several research groups at the HZI are studying the mole-
cular and cellular effects of cytokines in the mouse in the
context of inflammatory bowl disease and infections with
L. monocytogenes and Yersinia enterocolytica.

The ultimate result of a successfully defeated pathogen is
the establishment of immunity in the host. An infection
itself will cause immunity, but more importantly, immunity
can also be induced through the application of a vaccine.

In fact, vaccination has been the most successful medical
treatment in the history of mankind to protect people from
acquiring an infectious disease. Smallpox has been eradi-
cated and a worldwide programme for measles vaccination
has saved the lives of millions of children. Vaccines contain
a molecular structure that is specific to the pathogen and
include a so-called adjuvant which is needed for the stimu-
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2nd edition (C. Mims et al, eds.), Moshy publishers, 1998, p.444, with the

permission from Elsevier.

lation of an immune response. Researchers at the HZI are
studying the induction of immunity in mouse models using
different methods of application and testing new strategies
as well as new chemical entities for adjuvant activity. For
the latter, a new adjuvant, MALP-2, has been identified from
the rich source of natural products discovered at the HZI.

Despite the high similarities in the immune responses and
gene regulatory networks of mice and humans, there are, of
course, differences (e.g., MHC restriction). In addition, some
host-restricted pathogens will only infect and replicate in
humans. This is the case for the hepatitis C virus (HCV),
which represents an enormous health problem worldwide.
Infected individuals will often be lifelong carriers of the
virus with the high associated risk of chronic liver disease
and hepatocellular carcinoma. Vaccines are not currently
available, the lack of appropriate animal models being a
major bottleneck for their development. To address this
need, the Bill & Melinda Gates Foundation is financing a
research project at the HZI and its partner institutes in the
context of the Grand Challenges in Global Health initiative.
The activities are focusing on the development of mice
which are able to sustain the generation of the human
immune system as well as the efficient engraftment of hu-
man hepatocytes. It is expected that these mice will greatly
facilitate the development of vaccine candidates against
diseases caused by HCV and other hepatotropic pathogens.

The animal facilities For the described research activities,
it is necessary to maintain many different mouse strains
and mutants in a clean and well-controlled environment. At
the HZI, this is ensured by specifically dedicated buildings
and, more importantly, a team of well trained and highly
motivated animal caretakers.

The personnel The animal facilities and associated
sevices are managed by the “Central Animal Facility” (TEE)
which belongs to the department of “Experimental Mouse
Genetics” (EMG). The head of the group, Dr. David Monner,
and his team of currently 22 animal caretakers and clea-
ning aids, is responsible for the general management and
maintenance of the unit. The excellent in-house training of
the staff and their dedication to serving our scientists, as
well as maintaining the general infrastructure and hygiene
status, is one of the most important factors in guaranteeing
the best environment for high quality research at the HZI.
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Insights into the current mouse facility: upper photo: Animal
care takers preparing clean cages | lower photo: Controlling the
cages and their inhabitants. Photos: HzI, Bierstedt

The team is responsible for the routine animal care, like
changing mice into new cages, a task which is performed at
least once a week. They set up matings for the maintenance
and expansion of mouse strains, wean the offspring, and
enter all data into a central database. In addition, the TEE
team assists researchers with expertise on animal care and
performs routine sampling of tissues and injections.

The people from the TEE-team also help with the import and
export of mice, and Dr. Monner assists the researchers at the
HZI as the officer for animal ethics (Tierschutzbeauftragter)
in filing applications and following up of animal experimen-
tation permits in accordance with the German law.

In addition, special services are offered on request, like re-
derivation using embryos generated either conventionally or
by in vitro fertilisation (IVF) and strain archiving by sperm
and embryo cryopreservation.

The mouse resources The different laboratory strains of
mice that are currently maintained in research institutes
and breeding facilities of the HZI exhibit a genetic diversity
that is comparable to the contemporary human population.
They were derived from a mixture of the Mus musculus
musculus, an Asian Mus musculus subspecies, and Mus mus-
culus domesticus, the European/North American/African
Mus musculus subspecies. Members of different subspecies
can interbreed and it is therefore possible to generate

new strains with genetic mixtures of European and Asian
subspecies. In addition, some inbred laboratory strains have
been derived from catches in the wild which represent other
mouse species, e.g. Mus spretus, Mus hortulans, Mus pahari.
Breeding a Mus musculus strain with Mus spretus generates
offspring will cover a genetic diversity range that would
correspond to the genetic diversity between a Homo sapiens
and Homo neanderthalensis.

In experimental research, inbred mice are mostly preferred.
They are derived from continuous brother-sister mating
over at least 20 generations, resulting in families of mice in
which all individuals are genetically identical. At present,
about 100 different inbred mouse strains have been genera-
ted in different laboratories around the world representing
a very rich resource for genetic and functional studies.

To make this resource available for the different ongoing
research projects in our centre, several mouse inbred
strains, about 20 at present, are maintained as two to three
generation families at the animal facility of the HZI. A mini-
mum of about five cages is required to keep a live colony of
a particular strain.

For infection experiments, the colonies have to be expan-
ded. For one infection study, groups of about 6 to 10 mice
of the same age, sex and strain are required for each dose
of infectious pathogen to obtain statistically significant
results. In general, between three to five doses of a given
pathogen are delivered. Most of the mice needed for experi-
mentation are bred in our facilities.

Modern mouse technology allows to specifically inactivate
a given gene in the genome and study its functional role
during an infection or the immune response. At the HZI, we
are currently keeping about 60-80 different mouse mutant
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strains carrying gene mutations, or variations thereof. But,
as in humans, a given gene mutation may be influenced

by other gene defects or variations of the general genetic
background. Since these genetic interactions are also very
important denominators of infection susceptibility and
immunity, we are also generating new families by breeding
these mutations into different mouse inbred strains.

Within our present animal facilities, we can perform infec-
tion experiments at the bisosafety level BSL2 (S2 according
to the German gene technology law). The BSL3 laboratory
and animal rooms in our new animal facility (see below)
will provide the high security level infrastructure to also
investigate important viral and bacterial pathogens, such
as Hepatitis C virus, high pathogenic avian influenza or
mycobacteria.

The environment To perform reproducible studies with
mice, not only the genetic background but also the environ-
ment has to be well controlled. For mouse colonies, the most
important environmental factor is their hygiene status. The
Specific Pathogen Free (SPF)-status is an internationally
accepted standard for the health status of laboratory ani-
mals. This status is defined and continuously reviewed by
the Federation of European Laboratory Animal Science
Associations (FELASA). At the HZI, we keep all our mice at
this SPF-hygiene status.

To maintain the SPF-status, all the mice in our facility are
kept in a special micro-environment, so-called Individually
Ventilated Cages (IVC). IVC cages carry an individual air
intake and outlet nozzle. The incoming and outflowing air
is passed through particle-tight filters, guaranteeing that
sterile air enters the cages and pathogens are filtered out
from the exhaust air. In this way, each cage represents an

isolated unit in itself, avoiding cross contamination and pro-

tecting the environment and people from the pathogenes.

A routine health monitoring programme has been put in
place as a quality control system to follow the health status
of all the mice in the different HZI facilities. In addition,
mice from other laboratories with a lower hygiene status,
e.g. those infected with a murine viral or bacterial pa-
thogen, will not be allowed to enter our facilities. If such
strains are absolutely necessary for our research projects,
we will receive and keep them in a small, specialized
quarantine unit which is far away form the other facilities
and managed completely independently. From this unit, it
is then possible to sanitize the imported mouse strains via
embryo transfer into the central facilities. Embryo transfer
allows us to free the offspring from all infectious agents.

The existing buildings The present animal facilities at the
HZI consist of three units: a main building (Building T), the
infection unit (D-Annex), and in a separate building, the
quarantine unit (Building K). Each of the units has its own
infrastructure of cleaning kitchens, barriers and animal
caretaker teams. In addition to SPF barrier housing and
infection experiments, space is also provided for the genera-
tion of mutant mice.

Building T consists of three laboratory and 11 animal rooms
on two floors. It has a total capacity of about 3,300 cages or
7,000-10,000 mice and is mainly used for maintenance of
inbred strains and mutant lines.

Infection experiments up to Biosafety level 2 (or S2) are
performed in the D-Annex. This unit went into service in
October 2003, and has a capacity of about 1,700 cages or
4,000-5,000 mice — all in one room.

The quarantine unit has a very small capacity of a few
hundred cages and is only used for the sanitation of mouse
strains.

The new mouse facility under construction The HZI ori-
ginally began as the German Research Centre for Biotechno-
logy (GBF) in 1965. When the focus of the centre changed in
the year 2000 to infection research, the infrastructure also
had to be adjusted to fulfill the needs of a modern health re-
search centre. One of the most important aspects in health
research is to validate biological mechanisms and new treat-
ment strategies in vivo, in the whole organism. Therefore,
the existing mouse facilities had to be extended to serve the
needs of the new research programmes.

This urgent requirement was also recognized by an inter-
national board of expert scientists in mid-2003, during the
evaluation of the HZI’s scientific programme. The board
recommended the building of a new mouse facility.

The planning of a new facility started shortly thereafter. A
group of experts from the HZI consisting of the head of the
TEE, the head of the Technical Services, two scientists, and
members of the HZI management designed the first con-
cepts which were discussed and approved by the German
Ministry of Education and Research (BMBF) in January
2004. During the year 2005, the planning group and a team
of architects further defined the details of the construction
plans which were then approved by the BMBF and the Mi-
nistry of Economy and Culture (MWK) of the State of Lower
Saxony in January 2006; construction of the building began
in March of 2006. The current timetable foresees the new
facility going into operation in July 2008.
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Upper photo: 30 October 2006: The new mouse facility under
construction. Photo: HzI, Jonas | lower photo: 27 March 2007:
The concrete building of the new mouse facility is finished.
Photo: HZI, Bierstedt

The new building will provide the urgently needed expan-
sion of space for experimentation with mice in order to
perform in vivo validation experiments in the context of the
current PoF-programme and the many externally funded
projects at the HZI. The present facilities do not provide
enough space to maintain and breed the many strains and
mutant lines of mice needed for the identification of new
genes involved in susceptibility to infection, the analysis
of the immune system, the validation of new vaccines, or
alternative treatment and prevention strategies. In addition,
the new facility will have a special unit with laboratories
and animal facilities at biosafety level 3 (BSL 3), which is
presently not available on campus.

The design of the new facility follows the general principle of
the other animal facilities at the HZI: SPF hygiene status and
barrier-maintained mouse colonies. On a total area of about

2,000m2, the new facility will provide space for about 10,000

cages of mice, offices for staff and technicians, and a meeting
room on the ground floor. The basement and half of the 4th
floor are completely occupied with technical rooms to main-
tain the proper ventilation, temperature and humidity. Seve-
ral autoclaves and sterilization locks ensure that all equipment
and material enters germ-free into the facility. Personnel
entering the facilities behind the barriers will change clothes
in specific locks and pass through air showers to make sure
that no infectious material is introduced.

To ensure proper maintenance of the mouse colonies, gene-
ral management of the facility, and support for scientists,
about 30 people, animal caretakers, cleaning personnel,
technical personnel, and scientists, will be working in the
new facility.

Concluding remarks In summary, the sophisticated tech-
nical and architectural infrastructure, dedicated animal ca-
retakers, highly experienced scientific research groups and
special mouse strain resources, all focusing on infection
research, make the HZI a very unique and well suited place
for experimental and preclinical infection research.
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