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Dear Ph.D. students!

It is a great pleasure for me as the Deputy Rector of the
Innsbruck Medical University to welcome you to the 4™
meeting of Ph.D. students of our university. All of you are
engaged in important research projects which aim to equip
you with the knowledge and skills necessary to become
competent researchers, to excel in a scientific career devoted
to the advancement of biomedical sciences and to develop
academically at the highest level.

As you may already know, Medicine has a very long tradition in Innsbruck: It dates back to
the year 1307, when a first city hospital was opened in Schwaz. In 1669 the University of
Innsbruck was founded by Emperor Leopold I. and the first medical faculty in the Alpine
region was set up in 1672, followed by the creation of the first Austrian chair of surgery in
1733. Later, the university was twice dissolved and reopened. Finally, after many ups and
downs, Emperor Franz Joseph reinstituted the Medical Faculty as a permanent fixture in
1869.

Over the last few decades, physicians from Innsbruck have repeatedly been the focus of
attention and achieved great acclaim in research and patient care. In 2004, in the context of
a general university reform, the Medical Faculty with its rich tradition became a university on
its own right. These changes in the legal framework are being seen as a great opportunity.
We strive to fulfil the university’s key functions of research, teaching and patient care to the
highest academic and scientific standards and to position ourselves as a modern service-
based institution of higher education within the top league of European research and
education.

New technologies are being developed and tested all the time, not at least thanks to the
great effort of you all: Research is the backbone of medical progress and one of the key
functions of the university. I'm proud of seeing the great results of your research published in
this abstract book and | hope that this extraordinary high scientific level is going to persist
also in the future.

Finally, 1 like to thank Professor Flucher and his colleagues for undertaking this successful
effort of guiding the Ph.D. program. | wish all of you a lot of success and last but not least,
also enjoyment in your further researches.

Yours sincerely,
0.Univ.-Prof. Dr. Manfred P. Dierich
Deputy Rector of Innsbruck Medical University



Dear colleagues, professors and scientists,

we would like to welcome you to this year's Meeting of Doctoral students of Innsbruck’s
Medical University. The meeting is taking place for the fourth time now, and we are pleased
to state that the number of submitted abstracts is rising from year to year. We consider the
poster sessions as the most important part of the meeting, as it gives all students the
opportunity to present themselves and their work to their colleagues and professors.
Furthermore, it gives all the visitors the opportunity to an impression of the ongoing research
in a relaxed atmosphere. Additionally, we are very proud that, with the help of the SFB 21,
we are able to welcome Prof. Sylvia Knapp from the Medical University of Vienna and the
Center for Molecular Medicine as this year’s speaker of the plenary lecture.

Finally we have to announce that this will be the last time that the meeting will be organized
by the three of us, since there will be new OH-elections in May 2009. We would like to
thank all our sponsors and supporters as well as our representatives from the different
programmes, without whom the realization of such a meeting wouldn’t be possible. We are
looking forward to the 5™ meeting of Doctoral students in 2009 and wish all the best to our
successors! Meanwhile, we expect an exciting meeting November 21% and hope you will
enjoy interesting scientific discussions as well as a stimulating get-together.

Daniela Weiskopf, Daniela Ortner and Krista Trappl

Organizing committee  (from left to right): Custodio Bila, Daniela Weiskopf, Andrea Schroll,

Daniela Ortner, Krista Trappl, Benedikt Koller, Claudia Granbichler and Katherin Patsch.
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NEUROSCIENCE

1. Influence of the serotonin transporter promotor polymorphism on the processing of

emotions

M. Defrancesco?, H. Niederstatter?, H. Oberacher?, F.Pitterl2, W. Parson?, E. Stadelmann?, H.

Hinterhuber?, J. Marksteiner3, G. Kemmler:, M.Canazei?, E.M. Weiss!

! Innsbruck Medical University, Department of General Psychiatry, Austria
2 Innsbruck Medical University, Institute of Legal Medicine, Austria
3 LKH Klagenfurt, Department of Psychiatry and Psychotherapy, Austria

a Bartenbach Lichtlabor, Austria

Background: The serotonin transporter is encoded by a single gene (SLC6A4) on
chromosome 17q.11.1-17q12 with a 44-bp insertion / deletion polymorphism (5-HTTLPR) in
the promotor region of the 5-HTT gen. The short (S) variant of the 5-HTTLPR is connected
with a more than twice times lower basal transcription activity than the long variant. The
presence of 1 or 2 copies of the S variant influences predisposition to several dimensions of
neuroticism and psychopathology, especially anxiety traits and depression but was also
associated with higher amygdala reactivity in response to fearful or angry faces in functional
imaging studies. However, meta-analytic evidence provides a less consistent picture and the

modulating effect of sex on these associations is still not sufficiently clarified.

Methods: We assessed the influence of the 5-HTTLPR polymorphisms on emotional
functioning in 189 healthy students [ 119 women, (mean age:24,07+3,65), 70 men (mean
age:24,36+2,7 )] using computerized tests for emotional functioning (Penn Emotion
Recognition Test, Penn Emotion Acuity Task, Penn Emotion Differentiation Task, Implicit
Memory Test). Data were subjected to analysis of variance and Spearman correlation

analysis.

Results: The effect of the 5-HTTLPR genotype on the categorical identification of emotions
showed significant differences for happy faces (p= 0.009). The recognition of happy faces
was significantly better in subjects homozygote for the L-allele than in subjects homozygote
for the S-allele (p= 0.012) or heterozygotes (p= 0.004).

Furthermore, we found a significant influence of sex (p=0.004), indicating better performance

in the recognition of happy faces in men. Separate analyses for female and male subjects



showed a significant correlation between the recognition of happy faces and the number of I-
alleles (p=0.000) in women, whereas the recognition of sad faces correlated significantly with
the number of s-alleles (p=0.046). No significant correlations could be found in men.

None of the other emotional tests yielded significant results in men or women.

Conclusion: Our study provides evidence for a possible influence of the 5-HTTLPR
polymorphism on emotion recognition abilities in healthy subjects, particularly in female
subjects. This gender specific association between genotype and emotion recognition for
happy and sad faces is in accordance with a higher prevalence of major depression and
anxiety disorders in women. Iron perturbation affect cellular immunity via modulation of TIM

expression



NEUROSCIENCE

2. Short Term Memory for Music in Patients with MCI and Early Stage of Dementia

Kerer, Manuelat, Marksteiner, Josef 1’2, Hinterhuber, Hartmann?, Weiss, Elisabeth?
IMedical University Innsbruck, Department of Psychiatry (Austria),

2Hospital Klagenfurt, Department of Psychiatry and Psychotherapy (Austria)

PhD Graduate Degree Program in Neuroscience

Background

In Western cultures major and minor keys and fast and slow musical pieces are commonly
said to cause happy and sad experiences. The regularities underlying the Western tonal
musical system may be internalized by implicit learning and review existing models of tonal
knowledge presentation. No formal research exists about music and MCI (Mild cognitive
impairment). This study is an attempt to show how MCI and early stage of dementia
influence “happy” and “sad” judgements for musical excerpts in major and minor mode
exposed in different tempi

Methods

A new test with musical stimuli in major and minor mode was created: 4 chords (2 major, 2
minor) were chosen. 8 short musical pieces were composed according to the rules of the
Western tonal system in order to avoid an eventual familiarity. Ten patients with MCI
diagnosis (MMSE 25-28) and ten with beginning AD (Alzheimer’s disease) diagnosis (MMSE
20-24) were compared with 23 controls. Participants were tested with an extensive
neuropsychological test battery and additionally with a depression scale (GDS).

Results

There was no significant difference in education or GDS between the three groups, the
scores on the MMSE were significantly lower for MCI and early dementia, controls showed a
significant lower age. AD-Diagnosis and MMSE seem to have no influence on a general
attribution of Major-minor mode to the emotions ,happy/sad‘. MMSE-factors correlated
positively with slow and negatively with fast presented pieces. No confirmation of the general
hypothesis that Major or minor is attributed to “happy” or “sad” in all groups.

Conclusions

Tempo (,speed”) seems to have more influence on happy/sad judgements than mode. There
are great difficulties in isolating mode from tempo. Mode manipulation obeys strict rules of
Western tonal system, but tempo variation lies on a continuum. Are major and minor keys

generally able to cause happy/sad experiences in Western cultures?



NEUROSCIENCE

3. Influence of Estrous Cycle on Explorative Behavi  our of Wild-type and Prodynorphin

Knockout Mice

I. Rosskothen', E. Schunk®, S. Gaburro?, N. Singewald?, H. Herzog® & C. Schwarzer*

! Dept. Pharmacology, Innsbruck Medical University, Innsbruck, Austria

2 Dept. Pharmacology and Toxicology, University of Innsbruck, Innsbruck, Austria

3 Garvan Institute of Medical Research, Sydney, Australia

Since several years dynorphin, a member of the opioid peptide family, was suggested to play
a regulatory role in numerous functional pathways of the brain. In line with its localization in
hippocampus, amygdala, hypothalamus and striatum these functions resemble learning and
memory, emotional control and stress response. Male prodynorphin deficient (Dyn KO) mice
display an anxiolytic phenotype (see abstract Schunk). However, emotional control and
stress response depend on hormonal state and differ between sexes. In female rodents
mood is influenced also on the estrous state. We now analysed the explorative behaviour in
correlation to the estrous cycle in female wild-type (WT) and prodynorphin knockout mice. In
the open field test WT mice showed significantly more anxiety during the estrous. This effect
is abolished in Dyn KO mice. No differences were seen throughout the other stages. In the
elevated plus maze test Dyn KO mice showed a significant anxiolytic phenotype regarding
time spent, distance travelled and entries in the open arm at all estrous stages compared to
WT mice. In addition, WT mice showed a significant decrease in all parameters during
proestrous and estrous. This increased anxiety is attenuated by prodynorphin deficiency. In
the light dark test WT mice showed a decrease in time spent and distance traveled in the lit
area during proestrous. In contrast, KO mice behaved relatively stable throughout the stages.
Our data indicate an anxiolytic phenotype also in female Dyn KO mice. However, the
phenotype is less prominent than in male mice and appears estrous stage and paradigm
dependent. Interesting to note is that the influence of the estrous stage appears to be
abolished by the prodynorphin deficiency. The functional and pharmacological background

will be investigated in further experiments.



NEUROSCIENCE

4. Behavioural characterization of prodynorphin kno ckout mice

Eduard Schunkl, Iris Rosskothenl, Walter Wittmannl, Stefano Gaburro2,
Nicolas Singewald2, Herbert Herzog3 and Christoph Schwarzerl

1Department of Pharmacology, Innsbruck Medical University, 6020 Innsbruck, Austria
2Department of Pharmacology and Toxicology, University of Innsbruck, 6020 Innsbruck,
Austria

3Garvan Institute of Medical Research, Sydney, New South Wales 2010, Australia

E-Mail: schwarzer.christoph@i-med.ac.at

Dynorphin, with a high selectivity for kappa opioid receptors, is a member of the opioid
peptide family. Application of opioid agonists and antagonists revealed crucial effects of the
opioid system in numerous physiological functions. However, data obtained are often
contradictive, reflecting the complex situation of the cross-activation of 3 receptors through a
peptide derived from 3 different precursors. Therefore we investigated prodynorphin
knockout mice (DynKO) to establish the effect of prodynorphin deficiency on explorative
behaviour in mice. DynKO exhibited higher ambulation in the open field test. Thus, center
distance, center time and number of center entries were increased about 2-fold, and number
of center rearings 3-fold. DynKO mice showed also more visits (2-fold) and more time (3-fold)
spent on open arms of the elevated plus maze test.

Significantly higher numbers of entries, distance and time spent in open lit area (ca. 30%
higher values) in the light-dark test were observed in DynKO as compared to wild type

mice (WT). In contrast to increased explorative behaviour of DynKO under aversive
conditions, no differences in motor activity or circadian rhythms were observed in the home
cage. The anxiolytic phenotype of DynKO could be mimicked by injection of the selective
kappa antagonists norBNI (10 mg/kg, i.p.) or GNTI (3 nmol, i.c.) in WT.

Applying the specific kappa agonist U50488H (2.5 mg/kg, i.p.) entirely reversed the anxiolytic
phenotype of DynKO. Taken together our data clearly show an anxiolytic phenotype of male
DynKO mice. These data are in line with reduced CRH expression in the PVN and

attenuated corticosteron serum levels.



MOLECULAR ONCOLOGY

5. Investigating the role of the BH3-only proteins Bim and Bmf in mammary gland

development and cancer

F. Baumgartner®, V. Labi*, N. Parajuli®, F. Grespi', E. Miiller-Holzner®, C. Marth®, Wolfgang
Doppler? and Andreas Villunger*
! Division of Developmental Immunology & ? Division of Medical Biochemistry, BIOCENTER,

% Department of Obstetrics & Gynecology, Innsbruck Medical University, Austria

Apoptosis is required for normal development and maintenance of tissue homeostasis. Two
pro-apoptotic Bcl-2 family members of the BH3-only subgroup, Bim and Bmf, were reported
to drive apoptosis upon various stresses including detachment from the extracellular matrix,
cytokine deprivation and treatment with chemotherapeutic drugs in different cell types.
Interestingly, both proteins have been recently implicated in developmental cell death during
mammary gland formation. During the process of involution, which is a remodelling of the
mammary gland after the lactation, apoptosis plays a prominent role. Therefore we started to
investigate the expression of BH3-only proteins during the maturation and involution. The
aim of our study is to investigate the role of Bim and Bmf during involution and malignant
transformation of the mammary gland.

We found that both proteins are differentially expressed during mammary gland
development. When Bim or Bmf is lost the involution process is delayed. Therefore we
accredit both proteins to contribute to the remodelling of this complex organ. Importantly, Bmf
protein was also found to be high in MMTV/erbB2-driven tumours. Therefore we are currently
generating mice overexpressing the MMTV/neu transgene and lacking Bim or Bmf in
addition.

We anticipate that both BH3-only proteins might have the potential to act as a barrier against
epithelial cell transformation and/or dissemination. These two proteins could constitute
targets in the pathophysiology of breast cancer that also may determine the efficacy of anti-
tumour-therapy.

The ultimate goal of the proposed study is to deepen the knowledge about breast cancer
pathogenesis and possible causes of drug resistance in tumour patients in general and to
identify novel predictors of disease progression and/or drug responsiveness within the Bcl-2

family.



MOLECULAR ONCOLOGY
6. The Role Of PIDD In Caspase-2 And NFkB Activatio n

F. Bock', G. Krumschnabel', C. Manzl, A. Villunger*

! Division of Developmental Immunology, Innsbruck Medical University

The p53-induced protein with a death domain (PIDD) is involved in cellular pathways which
can induce programmed cell death (apoptosis) or survival via the activation of NF- B after
DNA damage. Depending on the duration and severity of genotoxic stress, PIDD, together
with the adapter molecule RAIDD, can aid in the formation of an activating platform for
Caspase-2, the so-called “PIDDosome”, or together with RIP1 assist in the activation of NF-
B by promoting sumoylation of NEMO. While the former results in apoptosis, the latter
prevents apoptosis and, by enabling the cell to repair the damage, is thought to enhance cell
survival. PIDD therefore plays a role in the integration of two opposing signalling pathways.
This dual role is based on the capacity of PIDD to autoproteolytic cleavage, which leads to
the generation of two different protein fragments, PIDD-C and PIDD-CC, each of which is
involved in the induction of one of the aforementioned pathways.
In order to shed further light on these roles and to investigate the in vivo function of PIDD, we
have generated a mouse model lacking the pidd gene. Using mouse embryonic fibroblasts
(MEFs) derived from those mice as well as from other knockout mice, lacking individual
components of the PIDDosome, we performed survival assays and monitored NF-kB activity
in response to genotoxic stress.
None of the MEFs lacking a component of the Caspase-2 activating platform showed a
significant difference in terms of cell survival, compared to wildtype MEFs in response to
different types of DNA damage inducing agents, cytoskeletal disruptors or kinase inhibitors.
To investigate the role of PIDD in NF B activation after DNA damage, we performed
immunofluorescence localisation studies, which showed that the translocation of NF B
transcription factors into the nucleus is not impaired in PIDD deficient cells.
In conclusion, our results suggest that the components of the PIDDosome are not essential
for DNA damage induced apoptosis, and that PIDD is not rate-limiting for the translocation of
NF B into the nucleus, pointing towards more selective and redundant functions of this

protein that remain to be unraveled.
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7. Significance of STAT1 in the Response of ErbB2/n  eu Positive Mammary Carcinoma

Cells to Treatment with Doxorubicin and Lapatinib

L. Hannesdattir', C. Ploner?, W. Doppler*
'Medical Biochemistry, “Molecular Pathophysiology

Biocenter, Innsbruck

Abstract

The signal transducer and activator of transcription STATL1 is a key mediator of cell cycle
arrest and apoptosis. Analysis of the STAT1 activation status in human primary tumors by
our research group has led to the hypothesis, that STAT1 is important for the action of
chemotherapeutic drugs and by contrast, loss of STAT1 function can promote resistance to
chemotherapeutics. We are investigating the effect of drugs used in the therapy of erbB2
positive human breast cancer, in particular the erbB2 kinase inhibitor Lapatinib and the
genotoxic agent doxorubicin. The human breast cancer cell line SKBR3, and tumors and
explant cultures of MMTVneu tumor mice are used in our study. Expression of STAT1 is
manipulated by shRNA mediated knock down or by knock out using STAT1" mice. Our
hypothesis is, that genotoxic chemotherapeutics, which act via activation of the ATM DNA
damage check point, require STAT1 to induce apoptosis. We therefore analyze the STAT1
dependent activation of ATM and related ATR pathway in response to doxorubicin and
Lapatinib by monitoring the activation of the downstream kinases Chkl and Chk2.
Immunoblotting was performed with phospho specific antibodies against Chkl and Chk2.
Furthermore, the extent of DNA damage and apoptosis was determined with the antibodies
visualizing H2AX phosphorylation and Caspase 3 cleavage. First experiments obtained
with STAT1 proficient SKBR3 cells on the kinetics of Chk1/Chk2 activation by doxorubicin
and Lapatinib are shown and are currently extended to STAT1 deficient SKBR3 cells and
explants from tumor mice. In future studies our results will be complemented with in vivo
experiments using STATL1 proficient or deficient MMTVneu tumor mice, treated with

doxorubicin and Lapatinib.
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8. Role of EGFR and STAT1 in the response of colon  cancer cell lines to genotoxic

drugs

J-B. Koller !, D. Ofner ?, C. Ploner *, W. Doppler *

1 2

Medizinische Biochemie, Biozentrum Innsbruck; Universitatsklinik fur Visceral-,

Transplantations- und Thoraxchirurgie; * Molekulare Pathophysiologie, Biozentrum Innsbruck

Abstract:

Colon cancer is one of the major malignancies in the world. Despite improvements in
adjuvant treatment during the past decade, the therapy of locally advanced and metastatic
colon cancer still goes along with poor prognosis.

STATL, signal transducer and activator of transcription 1, is considered as a tumor
suppressor, that plays a critical role in tumor growth, apoptosis and resistance to
chemotherapeutical drugs. So far the role of STATL1 in treatment of colon cancer treatment
remains unclear and may be influenced by other proteins implicated in the tumorigenesis and
progression, such as p53 and the epidermal growth factor receptor (EGFR). To get further
insight, we are investigating a panel of colon cancer cell lines (HT29, SW480, HCT116,
COGA10, COGA5, COGASLL, COGAL, DLD1;), with different expression levels of the EGFR,
and carrying either w.t. or mutated p53. The response to genotoxic drugs (5-FU, oxaliplatin,
doxorubicin) or EGFR / HER2 inhibitors (Gefitinib, Lapatinib) is tested either alone or in
combination. An shRNA based STAT1 knock down system to turn off STAT1 expression is
used, thus allowing the comparison of different STAT1 expression levels for their influence
on treatment. Furthermore, activation levels of STAT1 are controlled by treatment with IFN
gamma. The effect of these drugs on cell proliferation, cell cycle progression and apoptosis
is analyzed by using CASY1 Cell Counter, FACS of propidium iodide stained cells, and a
Caspase 3 substrate assay.

First results showed that a differential response of cells with high and low STAT1 activity to
genotoxic drugs is strongly depending on a simultaneous inhibition of the EGF receptor
tyrosine kinase. This indicates an important contribution of EGFR signaling on the function of

STATL1 as a sensitizer for chemotherapy in colon cancer.
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9. Analysis of mouse Pctkl, a gene essential for sp  ermatogenesis

P. Mikolcevic!, R. Sigl', Benedicte Sohm?, K. Pfaller?, M. Hess” and S. Geley".
!Division of Molecular Pathophysiology, Biocenter, “Department of Anatomy, Histology and

Embryology, Medical University of Innsbruck, Innsbruck, Austria.

Background: The PCTAIRE kinases (Pctk) 1, 2, and 3, which are related to the family of
cyclin-dependent kinases (CDK), are highly conserved among metazoans but their functions
have so far remained elusive. In contrast to conventional CDKs no activator nor substrate of
Pctk1-3 are known. We have, therefore, generated a conditional allele for mouse Pctkl and
have used conditional gene inactivation to generate Pctkl deficient male mice, which are
infertile due to a defect in spermiogenesis. The main aim of this study is to set up
biochemical approaches to define the function of Pctkl in spermatogenesis by identifying
Pctkl associated proteins.

Methods: To identify novel interaction partners of Pctkl, we have performed 3
complementary yeast two hybrid interaction screens. We used GAL4- and LexA-based
systems in mating or conventional cotransformation approaches to identify potential proteins
expressed in the testis for their ability to interact with various versions of Pctkl. In addition,
we used a biochemical approach by immunoaffinity purification of Pctkl from mouse testis
and MS analysis of co-purifying proteins. We also used an IP-kinase assay based on the
KESTREL protocol to determine Pctkl kinase activity in the testis. In addition, gel filtration
was used to determine Pctkl complex formation in the testis.

Results: We have screened ~ 800.000 cDNA clones using the GAL4 and ~10x10"6 clones
using the LexA based system. Interestingly, no single clone was identified in all three
screens and only 1 clone in two of the screens. Immunoprecipitation experiments and
subsequent analysis of protein bands by MALDI-TOF are still ongoing due to limitations of
the efficiency of Pctkl IP. Immunoprecipitation-kinase assays resulted in purification of active
Pctkl complexes that revealed a phosphoprotein of ~116 kDa. Pctkl may also be associated
with additional proteins since it eluted in the GF as a ~150 kDa complex.

Conclusion: _ Pctkl immunopurified from the testis is active and part of a larger protein
complex. By means of Y2H interaction cloning and Pctkl immunoprecipitation experiments
we have identified several potential Pctkl binding proteins, which will be analysed for direct
physical interaction using co-immunoprecipitation and co-localisation experiments, and for

their ability to activate or serve as Pctkl substrates.
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Signal Transducer and Activator of Transcription 1 (STAT1) is known to play a role in
sensitizing the cells to chemotherapy induced apoptosis. Doxorubicin is a cytotoxic drug that
provides genotoxic stress. The use of doxorubicin for the treatment of cancer leads to
serious side effects, most remarkably cardiotoxicity and myelosuppression. In this study we
analyzed the role of STAT1 in doxorubicin- induced toxicity using STAT1 deficient mice. We
show that STAT1 deficient mice exhibited no evident change in the histology of the heart, but
were differentially sensitive to doxorubicin induced myelosuppression. Doxorubicin injected
(15 mg/kg, i.p.) STAT1 wild type (WT) animals showed an early onset of acute toxicity
symptoms whereas the STAT1 null mice exhibited late but prolonged toxicity symptoms. A
strong effect of doxorubicin on the organs related to immune function was observed in
STAT1 7/ animals on day 16 after doxorubicin injection, namely strong shrinkage of thymus
and spleen. Flow-cytometry analysis of peripheral blood cells showed a remarkable increase
in granulocyte population and decrease in B lymphocytes when compared to the cells
derived from WT mice. In order to verify whether STAT1 contributes to restore doxorubicin-
induced myelosuppression, total cellularity of bone marrow, thymus and spleen was
determined on days 1, 3, 10 and 16 after doxorubicin injection. A severe depletion of bone
marrow cells was observed in both STAT1 */* and STAT1 7/ animals on day 3. However,
whereas WT mice were able to partially restore the depleted bone marrow on day 16,
STAT1-/- mice were recovering more slowly. This result suggests an important role of STAT1

in the recovery from doxorubicin induced myelosuppression.
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11. Role of TIS7 and SKMc15 in lipid metabolism.
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Huber, 1l. Vietor
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Background:

TPA induced sequence 7 (TIS7) and its homologue SKMc15 are members of a novel gene
family. We have previously shown that TIS7 interacts with the SIN3 complex and via its
interaction with the histone deacetylase complex acts as a transcriptional co-repressor. In
order to identify the biological role and regulatory mechanisms of both genes we have
generated TIS7 SKMc15 double knockout mice. These mice have a significant decrease in
overall body size. In parallel study, TIS7 transgenic mouse were shown to have increased
body weight and fat deposits. These findings strongly suggested a regulatory role of TIS7

and SKMc15 genes in lipid metabolism.

Methods:

Besides measuring the body weight we quantified the differences in body fat content
between wild type controls and TIS7 SKMc15 double knockout mice using dual energy X-ray
analysis (DEXA). Furthermore, mice were three weeks fed with a high fat diet and screened
for changes in body weight and fat deposits using histological methods. To analyze changes
in gene expression levels we performed Affymetrix chip analysis in the small intestines of
TIS7 and SKMc15 double knockout mice. The results were confirmed using an independent
RT-PCR-based technique.

Results:

TIS7 SKMc15 double knockout mice on high fat diet gained less weight and had significantly
less fat tissue deposits as shown by DEXA screening. DNA microarray analysis identified a
set of genes playing a role in fat tissue accumulation regulated in small intestines of TIS7

SKMc15 double knockout mice. This finding was confirmed by real time RT-PCR .



Summary:

Analysing the phenotype of TIS7 SKMc15 double knockout mice we identified a possible
novel role of TIS7 and SKMc15 genes in vivo, namely in the regulation of lipid metabolism.
TIS7 SKMc15 double knockout mice have reduced body fat content and resistance to diet
induced obesity. Affymetrix chip analysis in the small intestines shoved changes in
expression levels of genes regulating the lipid metabolism. Further analysis of lipid metabolic
pathways of TIS7 SKMc15 double knockout mice should reveal the role of these genes and
the mechanism of alternations in lipid metabolism which may have an application in
treatment of lipid digestion disorders.

This project was supported by the FWF grant ZFP 185310 to I.V.
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12. A Limited Role Of The Ca y1.1 Subunit C-Terminus For Skeletal-Type Excitation-

Contraction Coupling
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The C-terminus of the Cayl.1 subunit has repeatedly been suggested to play an essential
role in skeletal-type excitation-contraction coupling (ECC). In particular a unique hydrophobic
heptad repeat motif (L478, V485, V492) in the C-terminus has been proposed to be a crucial
determinant (Sheridan et al., 2004, Biophys. J.). We expressed zebrafish and rabbit wild-type
1a @and corresponding mutants, in which the L-V-V motif was substituted by A-A-A ( 1.AAA)
in the paralyzed zebrafish ;-null mutant relaxed. This system allows immunocytochemical,
biophysical and ultrastructural studies on channel function in cultured myotubes with the
advantage to test the implications of observed in-vitro changes in-vivo by larval motility
analysis. Surprisingly, both ;,AAA constructs could quantitatively restore ;s triad
expression as well as intracellular Ca®* transients. But most importantly, they fully rescued
the motile phenotype in otherwise paralyzed relaxed larvae. Thus, our results indicate that
the 1;-specific C-terminal heptad repeat is not essential for skeletal-type ECC.
To test in our system the contribution of the C-terminus to skeletal-type ECC, rabbit 1, with
a C-terminal truncation of 35 residues ( 1, 35) was expressed in zebrafish relaxed larvae.
Deletion mutant ;, 35 showed a significant reduction of larval movement intensity, but only
to approximately a half. In contrast, an ancestral subunit (housefly, ) was able to restore
1s triad expression but was unable to recover functional ECC. As  is lacking all three non-
conserved regions, i.e., the N-terminus, the linker region and the C-terminus (latter
comparable to 1, 35), our results indicate that the C-terminus of 1, plays a critical role, but
is not the exclusive determinant of skeletal-type ECC in (5. Further studies will reveal the
additional role of the other non-conserved 1, regions in skeletal-type ECC.
Supported: FWF P-16098, OeNB and MFI-6180
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Background: The airway epithelium represents a key barrier for the transportation of
molecules as well as a potential site for toxicity. Calu-3, a human bronchial cell line, retains
several characteristics of the airway epithelium, such as the capability to form tight junction
(TJ) and to produce mucous under air-interfaced culture (AIC). CdCl, is a toxic compound
with many industrial uses, and it is known to be highly toxic for the respiratory system. The
aim of this study was to evaluate the protective effect of the antioxidant NAC on the damage
induced by CdCl, to the Calu-3 barrier model.

Methods: Calu-3 cells were grown on transwells for 14 days under AIC condition. CdCl, was
added in the presence or absence of NAC to the apical or basolateral compartment. The
integrity of the barrier was assessed by monitoring the Trans Epithelial Electrical Resistance
(TEER) after 6 and 24 hours exposure. Moreover, the protective effect of NAC on the
upregulation of stress related genes (MT1X, HSP70, and HMOX1) after CdCl, exposure was
assessed by Real-Time PCR.

Results: Pre-treatment with NAC prevented the decrease of TEER due to apical exposure of
the barrier to CdCl, at all time points and concentrations tested. However, when CdCl, was
applied to the basolateral compartment, the protective effect of NAC on the barrier integrity
was only observed up to 6 hours.

Gene expression analysis revealed that the induction of MT1X, HSP70 and HMOX1 by
apical exposure to CdCl, was markedly suppressed by NAC; on the other hand when
exposure was basolateral, NAC was able to suppress the induction of these genes at 10nM
CdCl, but not at 50niM.

Conclusion: The antioxidant NAC was able to protect against loss of the barrier integrity and
up-regulation of stress related genes caused by CdCl,.

Investigating the role of the BH3-only proteins Bim and Bmf in mammary gland development

and cancer
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14. PI3K is a Critical Regulator of Myocardial Ischemia and Reperfusion
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Introduction — Phosphoinositide 3-kinase (PI3K) gamma plays a key role in inflammation
and cardiac function in vivo.The role of PI3Kgamma as a proinflammatory molecule or a
prosurvival factor within the cardiomyocyte during myocardial ischemia/reperfusion (mI/R)
remained unclear.

Methods — In order to distinguish the role of PI3Kgamma as a mediator of immune and
cardiac responses during ml/R, we created bone marrow chimeric mice using PISKgamma-/-
(KO) and PI3Kgamma+/+ (WT) rodents. We subjected these bone marrow chimeric mice to
in vivo mI/R by reversible left anterior descending artery (LAD) ligation.

Results — Serum Troponin T levels were significantly increased in the KO strain receiving
either WT or KO bone marrow compared to the WT mice with KO or WT bone marrow after 3
hours of reperfusion (3,27+1,9; 4,43+0,57 vs. 1,01+0,31; 1,72+1,25 ng/ml; p< 0,05).
Moreover, the size of infarction measured after 1 week of reperfusion was markedly
enhanced in the KO group containing WT or KO bone marrow in comparison to the WT
animals (1,02+0,19; 1,28+0,39 vs. 0,64+0,19; 0,53+0,13 mm?; p<0,05). This greater extent of
myocardial damage in the KO cohort was further confirmed by a greater loss of fractional
shortening after 1 week of reperfusion.

Immunohistochemical analysis further revealed reduced phosphorylated Akt within the area
at risk of KO hearts.

Conclusion — Briefly, the genetic disruption of PI3Kgamma leads to an aggravation of
myocardial injury following ischemia/reperfusion and this was found to be intrinsic to the

cardiomyocyte.
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Bortezomib is a chemotherapeutic agent for the treatment of multiple myeloma (MM). Since
patients with MM are prone to develop acute renal failure, we evaluated the influence of
Bortezomib on renal ischemia reperfusion injury (IRI).

Mice were subjected to renal IRl by clamping the renal pedicles for 30min followed by
reperfusion for 3, 24 and 48 hours. Mice were either pre-treated with 0.5mg/kg body weight
(BW) Bortezomib or vehicle intravenously 12h before induction of IRI. Mice were evaluated
for serum-creatinine and tubular necrosis. Infiltrating cells were immunohistochemically
stained. The expression of the cyclin-dependent kinase inhibitor p21, pro-apoptotic factors
and cytokines were determined by real-time PCR. Apoptosis was localized and quantified by
TUNEL-staining.

Serum-creatinine and tubular necrosis were significantly increased in Bortezomib- compared
to vehicle-treated mice. The inflammatory response was significantly decreased in kidneys of
Bortezomib-treated mice as reflected by a decreased infiltration of CD4+ T cells and a
significantly decreased Thl cytokine expression. In contrast, apoptosis was significantly
increased in kidneys of Bortezomib- compared to vehicle-treated mice. Increased numbers of
TUNEL-positive cellss/mm2 and increased mRNA expression of pro-apoptotic factors were
detected in kidneys of Bortezomib-treated mice. Of note, p21 - a cell senescence marker -
was also significantly increased in kidneys of Bortezomib-treated mice.

We provide evidence that Bortezomib worsens the outcome of renal IRl by leading to
increased apoptosis of tubular cells in spite of decreased infiltrating T cells and pro-

inflammatory mediators.



MOLECULAR CELL BIOLOGY

16. Investigating Presynaptic Calcium Channel Funct ion by Imaging
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Voltage-gated calcium channels trigger neurotransmitter release by converting membrane
depolarization to vesicle fusion. After fusion, membranes are endocytosed and synaptic
vesicles are recycled locally and become available for new neurotransmitter release within
two minutes. The auxiliary , and calcium channel subunits modulate current properties
and are involved in channel targeting. However, to date little is known about their importance
in presynaptic function. In order to address this question, we plan to modify the channel
subunit composition in synapses of cultured hippocampal neurons and analyze the resulting
changes in neurotransmitter release. Live-cell-imaging of FM dye loading and unloading in
synaptic vesicles serves as a quantitative assay for synaptic function. FM1-43 and FM4-64
are fluorescent styryl membrane dyes which partition in the outer leaflet of the lipid bilayer.
Upon membrane depolarization (induced passively by high K* or actively by electrical field
stimulation) FM dye laterally diffuses into the fused neurotransmitter vesicles and becomes
endocytosed into the synaptic vesicle pool. After wash-out FM fluorescence marks the
position of presynaptic terminals. Upon a second depolarizing stimulus vesicles fuse and
release the FM dye. The resulting decline of FM dye fluorescence provides a quantitative
measure of synaptic release. As opposed to the alternative method of recording EPSPs in
the postsynaptic neuron, imaging of FM dye reveals the release properties of individual
synapses. If a given calcium channel subunit is important for the assembly or function of the
synaptic release apparatus in hippocampal neurons, then impeding this subunit — for

instance by RNAI techniques — is expected to result in altered FM dye release rates.
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Background:
TPA Induced Sequence 7 (TIS7) was characterized by our laboratory as a transcriptional co-

repressor, and knockout mice have shown that TIS7 is involved in muscle differentiation and
regeneration. Novel TIS7-interacting proteins were identified using MALDI-TOF/TOF in
immunoprecipitates with specific antibodies against TIS7. Interestingly, all three known
components of the methylosome complex, protein arginine N-methyl transferase 5 (PRMT5),
pICIn and methylosome protein 50 (MEP50), were found, and these complexes contained
methyl transferase activity in vitro. Hence, the main focus of this project is to elucidate the
mechanisms by which TIS7 affects muscle differentiation.

Methods and Results:

FRET experiments using NIH3T3 cells co-expressing TIS7 and pICln or MEP50 were
performed on widefield and confocal microcopes in order to study possible sub-cellular co-
localization of TIS7 and the methylosome subunits in vivo. GST pull-down analysis with TIS7
and the methylosome components showed that TIS7 directly interacts with both pICin and
MEP50. As DNA and histone methylation within the promoter region of the myogenin gene
are known to regulate muscle differentiation, we are examining the role of TIS7 in this
context and have therefore established muscle cell lines from TIS7 control (wildtype) and
knockout mice. Multiplex PCR and ChIP experiments with these cells should give us further
insight regarding TIS7 and methylation events on both DNA and histone level.

Conclusion:

Data shown here implicate that TIS7 regulates gene expression not only via its interaction
with a complex containing HDAC activity but also plays a role in methylation processes.
Clarification of the mechanisms directed by TIS7 during regeneration events, e.g. following

muscle injury, could provide an opportunity for therapeutical intervention.

This work was supported by the FWF grant Nr. P 18531-B12 to |.V.
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Lack of growth factors is a common physiological stimulus for the induction of apoptosis. Cell
death under these conditions can be delayed through survival kinases (RAF, AKT) or
antiapoptotic Bcl-2 family proteins. It is currently unclear, which events translate the lack of
survival signals into a death stimulus and how survival proteins cope with these changes.
Here we show that following IL-3 withdrawal from promyeloid 32D cells, reactive oxygen
species (ROS)-induced mitochondrial Ca** overload functions as central apoptosis trigger
that can be suppressed by activated RAF. RAF kinases (B- and C-RAF) are also essential
for maintaining mitochondrial Ca** and ROS homeostasis in the presence of growth factors.
Using specific inhibitors and cells carrying activated MEK, we can demonstrate the
dependence on MEK downstream of wild type or activated RAF. Apart from this mechanism,
life/death decisions in IL-3 dependent cells are also controlled by the inactivation of Mcl-1 via
an AKT/GSK-3-dependent pathway, as shown recently. We thus have begun to
systematically probe into a possible link between these two control mechanisms. Our results
obtained so far suggested that Mcl-1 stability was not controlled by RAF or Bcl-2. However,
activated AKT, which we had been established as an effector of RAF in these cells before,
also suppressed mitochondrial ROS production and Ca?* overload, as did Bcl-2. We are
currently analyzing the requirement of individual survival pathways for the prevention of

further critical events, which precede apoptosis induction via the mitochondrial pathway.

Conclusion: Life/death decisions following growth factor withdrawal involve RAF/MEK and
AKT signaling. While both pathways control mitochondrial Ca?* and ROS homeostasis, only

AKT functions upstream of an Mcl-1-dependent mitochondrial survival pathway.
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Background: Cellular division is controlled by proteins, whose expression levels and activities
oscillate during the cell cycle. By using expression profiling of synchronised human cells,
Whitfield et al. (2002.) and Cho et al. (2001.) have defined more than 1000 cell cycle

regulated transcripts.

Methods: In order to identify novel human cell cycle regulators we performed two small scale
shRNA and siRNA based RNAI screens using 80 genes with expression peaks in late G2-
phase of the cell cycle. Hela cells were transfected with either a pool of 2-3 shRNA
expression plasmids targeting one gene or Dharmacon smart siRNA pools and monitored for
cellular phenotypes using live cell microscopy. For further analysis, gel filtration was
performed, cDNAs of target genes were cloned, specific antibodies raised for immuno-
fluorescence, Q-RT-PCR primers designed and RNAIi phenotypes evaluated in detail. Stable
cell lines expressing YFP tagged candidate proteins were generated and co-
immunoprecipitation together with mass spectrometry experiments were performed to detect

possible binding partners and mitotic phosphorylation sites of the candidates.

Results: CCDC99 is one of 10 genes from our screens that showed defects in progression
through mitosis. CCDC99 RNAi in human Hela cervical carcinoma cells caused
chromosome alignment defects and arrested cells in mitosis. Knockdown of Mad2 overcame
the mitotic arrest phenotype, demonstrating that CCDC99 RNAIi activates the spindle
assembly checkpoint. Indirect immunofluorescence revealed that CCDC99 is localised in
outer kinetochore layer during prometaphase but was also detected in a punctate staining
pattern along the mitotic spindle. CCDC99 is part of RZZ complex and is phosphorylated at
S515 in mitosis, within a CDK consensus phosphorylation motif, as revealed by

immunoprecipitation and mass spectroscopy.

Conclusion: By screening cell cycle regulated genes for mitotic phenotypes by RNAi we have

identified CCDC99 as an essential gene for mitosis in human cells.
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Transgenesis is one possible way to study the mouse genome. However many problems can
occur with transgenesis, such as absent or lower than expected expression of the transgene
or toxicity, possibly leading to premature lethality. To overcome this problem, we decided to
generate an inducible tissue specific transgenic mouse model. As a promoter we choose the
one driving the vav-gene, since its expression is restricted to hematopoietic but few other cell
types. The LacOperon (LacO)/Lacl repressor (lacl) system has been demonstrated to be
functional to drive gene expression in mice.

The approach that we chose was to generate a reporter mouse strain carrying a vav-LacO-
venus transgene. The construct bearing the venus gene (a brighter variant of GFP) as a
reporter controlled by the LacO and the Vav promoter (VavP), was linearized and
microinjected into fertilized oocytes from FVB mice. Functionality of the construct was
assessed before by transfection into 293T cells in the presence or absence of the Lacl
repressor plasmid and evaluation of the percentage of GFP+ cells by FACS analysis.
Transgenic mice were identified on the basis of DNA genotyping. Transgene expression was
verified by flow cytometry in peripheral blood, B-cells, T-cells and myelocytes in peripheral
blood, thymus, spleen, bone marrow and inguinal lymph nodes. Venus was expressed at
high levels in all hematopoietic organs tested. These mice were then crossed with Lacl
transgenic mice. Preliminary data show that the lac repressor can efficiently silence the
modified vav-gene promoter blunting Venus expression. First tests using T- and B-cell blasts
from peripheral blood from double-transgenic mice, revealed an increase of Venus
expression after IPTG treatment, demonstrating that transgene expression can be restored.
Mice are at the moment under IPTG treatment to test for re-induction of the transgene in
vivo. If successful, this model will be adopted for the use of mMiIRNA and shRNA expression in

Vivo.
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Background: Uromodulin, the most abundant urinary protein under physiological conditions,
has diverse functions including the protection of the kidney against stone formation and
urinary tract infection and immunomodulation. Although uromodulin is targeted to the apical
membrane of the thick ascending limb cells and secreted into the lumen, significant levels
are found in the blood. Here uromodulin has the potential to cause a severe immune

response which may lead to renal damage.

Methods: We quantified by enzyme immunoassay uromodulin levels in urine and serum from
27 healthy volunteers and 171 patients with chronic renal diseases. A number of cytokines
were also quantified in serum samples. Additionally we investigated the effect of uromodulin

exposure on cytokine production in vitro.

Results: Urinary uromodulin was decreased across all studied renal diseases. Serum
uromodulin exhibited an increased range in renal disease patients. We grouped patients into
three groups: Gl; patients with normal urinary uromodulin, Gll; patients with low urinary
uromodulin but normal or increased serum uromodulin and GllI; patients with both low
urinary and low serum uromodulin. Renal function and histological parameters identified
them as clinically distinct. In addition serum uromodulin correlated with TNF alpha, IL-6, IL-8
and IL-1 beta levels. In vitro whole blood experiments resulted in an uromodulin induced

dose dependent increase in these cytokines.



Conclusion: Based on our data we hypothesize that the release of uromodulin into the
interstitium above a critical level causes an uromodulin induced immune response resulting
in further damage to the TAL and further release of uromodulin into the interstitium.
Persistent damage to the TAL results in TAL wasting. The measurement of serum and
urinary uromodulin allows a deeper insight into the progression of renal diseases and may

allow a window for therapeutic intervention before total TAL wasting occurs.



MOLECULAR CELL BIOLOGY AND ONCOLOGY

22. Alternatives to Fetal Bovine Serum: Platelet Ly  sates as Serum Replacement in Cell

and Tissue Culture

C. Rauch®, E. Feifel', H.P. Spétl®, E. Amann?, H. Schennach? and G. Gstraunthaler
Div. of Physiology, Innsbruck Medical Univ., and Central Inst. of Blood Transfusion and

Immunology, Univ. Hospital, Innsbruck, Austria

Background: Supplementation of cell culture media with animal sera is essential for cell
growth and differentiation. However, the use of serum bears a number of disadvantages in
terms of batch variations, heterologous molecules or contaminations by viruses or prions. For
the use of FBS there are also ethical concerns on the harvest and collection of FBS.
Recently, concerns were also raised about the global supply vs. demand of FBS.

Platelet extracts are thought to serve as an alternative to FBS as they are a major source of
growth factors (GF). The objective of the present study is to explore the growth promoting

and mitogenic potential of human platelet lysates on mammalian cell cultures.

Methods: Lysates were prepared from outdated concentrates of human donor platelets. The
degree of platelet activation and GF release was determined by Western Blots and ELISA.

The growth promoting capacity was investigated on different cell lines.

Results: Activation was determined by the release of P-selectin, which correlated with the
release of GF. Platelet extracts support proliferation and differentiation of all cell lines tested
so far. This could be further evaluated by ERK1/2 activation, which reflects the mitogenic
effects of the platelet extracts. The long term proliferative properties of the extracts were

monitored using a Resazurin Assay over a week.

Conclusion: Advances in biomedicine, tissue engineering and (adult) stem cell therapy
demand innovative serum alternatives of human origin for cell expansion and reimplantation.
Thus, human platelet lysates may gain invaluable importance as serum-substitutes in tissue

engineering and autologous cell therapy.
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Background: Hemolytic uremic syndrome (HUS) is believed to be the most common cause of
acute renal failure in children. Ninety percent of HUS cases are due to Shiga-toxin (Stx)
producing enterohemorrhagic E. coli (EHEC), in particular Stx2, with prodromal episodes of
diarrhea. Besides EHEC-associated typical HUS there are other forms mainly due to the
genetic alterations of complement regulators, where the majority has been identified in
Complement Factor H (CFH). It is therefore of interest to investigate whether there is any
interaction of complement components and regulators, especially CFH with Stx and other

virulence factors of EHEC.

Methods: Purified Stx2 was incubated with Normal Human Serum (NHS) to observe whether
complement activation was induced by the toxin. Cleavage of CFH, Complement Factor |
(CFI) and C3b were tested by incubation with Stx2. ELISA and Co-Immunoprecipitation (Co-
IP) techniques were employed to check the binding of Stx2 with CFH and CFIl. CFH deletion
constructs were also used to localize the binding site of Stx2 on CFH. CFH cofactor activity
for C3b was assessed after binding with Stx2 and bound CFH cofactor activity was also

analyzed on CHO cells.

Results & Discussion: Stx2 activated complement through the alternative pathway. CFH, CFI
and C3b showed no cleavage when incubated with Stx2, but Stx2 bound to CFH. CFH
deletion constructs SCR 6-8 (both His and Tyr variants) and SCR 18-20 bound to Stx2, while
SCR 16-17 did not. Bound CFH to Stx2 retained its cofactor activity to cleave C3b by CFlI,

but on CHO cell surface, a delayed activity was observed.

Conclusion: Our data suggest that complement responds normally in fluid phase as it is
activated by Stx2 (via the alternative pathway), and on the other side Stx2 recruits CFH to
decelerate its cofactor activity on cell surfaces. This delayed cofactor activity may be
interpreted as reduced interaction with cell surface receptors which results in complement-

induced renal endothelium injury.
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24. Candida albicans HGT1 is a major complement factor H and C4bp binding

molecule

|. Lesiak,®! G. Vogl,' T. Schwarzmueller? C. Speth', C. Lass-Flérl', M.P. Dierich?,
K. Kuchler,? & R. Wiirzner*
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2 Department of Medical Biochemistry, Medical University, Vienna, Austria

Background: The facultative pathogenic yeast Candida albicans is a ubiquitous saprophyte of
mucous membranes, predominantly colonising the gastrointenstinal tract, where it is found in
about 70% of all human beings. Complement is an important part of the innate immunity
against infection by facilitating, among other effects, chemotaxis and opsonisation,
sometimes followed by lysis of the intruder. This cascade system is tightly controlled by
several fluid phase and cellular regulators. Factor H (FH), a soluble plasma protein, is the
main fluid phase regulator of the alternative pathway and has previously been shown to be
employed by various pathogens for their protection against complement destruction when
circulating in the host. This protein can also be acquired onto the surface by a number of
human pathogens conveying resistance to complement and thus contributing to their
pathogenic potential. ,High affinity glucose transporter 1“ of C. albicans, Cahgtl was
identified as a factor H binding molecules by employing an expression library. The aim of the
study was to construct Candida albicans hgtl/ hgtl mutants and to assess the role of the

CaHGTL1 gene not only as factor H-binding protein but also as possible virulence factor.

Methods: Candida albicans hgtl/ hgtl mutants were constructed using the fusion PCR
method. Virulence of generated mutants was investigated using FACS analyses,

immunofluorescence and light microscopy, adhesion and protease secretion tests.

Results: Our results showed that Candida albicans hgtl/ hgtl mutants have a markedly
decreased ability to bind not only factor H but also C4b-binding protein. Furthermore C.
albicans hgtl/ hgtl mutants did not form hyphae at 30C in comparison to the wild type,

but there was do difference in adhesion and protease secretion properties.

Conculsion: CaHGT1 gene acts not only as factor H- and C4bp-binding protein, but is also

important for modulation of other virulence factors, such as formation of hyphae.
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Background: Progressive iron overload on the basis of hereditary hemochromatosis or
repetitive blood transfusions leads to damage of parenchymal organs via iron mediated
radical formation. Herein, we investigated the possibility to reduce duodenal iron absorption
by pharmacological modification of iron transport capacity of the transmembrane protein,

divalent metal transporter-1 (DMT-1).

Methods: We transiently transfected HEK293T cells with the DMT-1A-IRE construct and
tested the potential of omeprazole, a proton pump inhibitor, to block DMT-1 mediated iron
transport by employing calcein quench experiments. By means of the patch clamp technique
we investigated the mechanism of action of this drug. We then employed mice on control or
iron deficient diet to study the effects of DMT-1 inhibition on body iron homeostasis in vivo.
Finally, human duodenal biopsies obtained from patients suffering from ulceral disease
before and after three months of omeprazole treatment were screened for mMRNA expression

of iron transporters.

Results: In cell culture experiments, we found that the omeprazole inhibited DMT-1 mediated
iron transport in a dose dependent manner. This could be referred to inhibition of the
inwardly rectifying current by the drug. Accordingly, omeprazole inhibited duodenal iron
uptake in iron deficient mice as reflected by reduced serum iron levels and decreased iron
storage in the liver upon dietary iron challenge. Accordingly, in patients treated with
omeprazole for ulcerative gastritis we observed a significant reduction of serum ferritin levels
along with reduced duodenal expression of DcytB, ferroportin and heme carrier protein-1

MRNA expression while DMT-1 mRNA levels were higher at the end of treatment.

Conclusion: We identified a novel mechanism by which omeprazole inhibited DMT-1

mediated iron transport in vitro and in vivo. These findings may offer a new adjunct therapy
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26. Klebsiella oxytoca in antibiotic associated diarrhea and its cytotoxi c potential
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Wirzner
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Background: Antibiotic associated diarrhea (AAD) is defined as diarrhea that occurs in
association with the administration of antibiotics. Most AAD cases have emphasized at
Clostridium difficile associated diarrhea, however, only 10-20% of all AAD cases are positive
for toxigenic C. difficile. In some cases of acute haemorrhagic enterocolitis, ampicillin or
other penicillin derivatives have been suspected to be the inducible agents and the
association of a K. oxytoca infection has been speculated. Until now the role of K. oxytoca
remains uncertain. This study is aimed to establish the importance of K. oxytoca as a
causative agent in AAD and to perform an investigation of isolated strains for a clonal
relatedness by PFGE analyses.
Methods:

1. AAD stool samples were streaked on Mac Conkey agar plates and K. oxytoca was

identified by API-20E (bioMerieux, France).
2. Antibiotic susceptibility of K. oxytoca strains was determined by disc diffusion method.
3. Cytotoxicity of culture supernatant of K. oxytoca was determined on Vero cells using
the cytotoxicity detection kit (LDH; Roche).

4. Pulse field gel electrophoresis was performed.
Results: A total of 2923 antibiotic associated diarrheal stool samples were screened and K.
oxytoca was isolated from 120 samples. Out of 120 isolates, 77 showed cytotoxicity on Vero
cells. Up to now, 180 normal stool samples have been screened and K. oxytoca was isolated
from only 2 samples, both negative for cytotoxicity. Results on the clonal relatedness are
presently being compiled.
Conclusion: K. oxytoca was isolated from 4.1% diarrheal samples and 64% of these isolates
produced cytotoxin. In contrast, the only two control samples containing K. oxytoca were
negative for cytotoxicity, indicating a significant role of this organism in AAD. Our results
strongly suggest that K. oxytoca is one of the organisms responsible for AAD and special
attention should be given to the identification of this pathogen in the stool samples in routine

diagnostic labs.



INFECTIOUS DISEASES:MOLECULAR MECHANSIMS
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Background:
The natural-resistance associated macrophage protein 1 Slcllal (formerly termed Nrampl)
is a phagolysosomal transporter for protons and divalent ions including iron that confers host

protection against a defined range of intramacrophage pathogens such as salmonellae.

Methods:
We investigated the regulation of iron homeostasis and immune function in RAW?264.7
macrophages stably transfected with functional or non-functional Slcllal in response to

infection with Salmonella enterica serovar typhimurium (S. typhimurium).

Results:

Macrophages bearing functional Slcllal displayed a reduced expression of transferrin
receptor 1, resulting in the decreased acquisition of transferrin-bound iron. In contrast, the
expression of the transmembrane iron-exporter, ferroportin 1, and in parallel cellular iron
release was significantly higher in Salmonella-infected Slc11al-functional macrophages as
compared to phagocytes lacking Slcllal. Conceivably, Slcllal functionality caused a
reduction in the cytoplasmatic iron pool within macrophages. Additionally, Slcllal-
expressing macrophages were capable of limiting the intracellular persistence of S.
typhimurium significantly better as compared to cells non-functional for this protein. This
antimicrobial effect of Slcllal was characterized by reduced iron access by engulfed
Salmonella, reduced production of interleukin-10 and increased formation of nitric oxide and

tumour necrosis factor by infected phagocytes.

Conclusion:
Our data suggest that the protective effects of Sicllal may be partly attributable to the

limitation of iron availability for intracellular pathogens such as S. typhimurium.
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Background:

N-chlorotaurine, an important representative of the long-lived oxidants produced by human
leukocytes, can be applied in human medicine as an endogenous antiseptic. This study was
designed to evaluate the tolerability of inhalative N-chlorotaurine (NCT) in the pig model.
Methods:

Anesthetized pigs inhaled test solutions of 1% NCT (n = 7), 5% NCT (h = 6), or 1% NCT plus
1% ammonium chloride (n = 6), and 0.9% saline solution as a control (n = 7), respectively.
Applications were performed every hour within four hours, i.e. 4 inhalations in total, with 5 ml
each. Lung function, blood oxygenation, and circulation were monitored. Pharmacokinetics
were investigated by oxidation capacity in bronchial fluid and by determination of taurine and
chloride in serum. One hour after the last dosing the animals were euthanized, and lung
samples for histology were removed.

Results:

Arterial pressure of oxygen (PaO2) decreased significantly over the observation period of 4
hours in all animals. Compared to saline, only 1% NCT + 1% NHA4CI led to significantly lower
PaO2 values at the 4 hours measurement (62mmHg + 9.6 vs. 76mmHg + 9.2, p = 0.014).
The corresponding increase in alveolo-arterial difference of oxygen partial pressure (AaDO2)
was significantly higher only in the 1% NCT + 1% NH4CI than in the control group (P < 0.01),
too. Pulmonary artery pressure increased about 9.7 mmHg by 5% NCT, about 7.8 mmHg by
1% NCT + 1% NH4CI (P < 0.05 versus control), about 4.3 mmHg by 1% NCT (P > 0.05
versus control), and about 6.7 mmHg by saline.

Histological investigations revealed inflammatory reactions, districts with atelectasia, districts
with emphysema, and districts with fragmentation of fibers in both the test groups and in the

saline group with no statistical difference.



There was no systemic resorption of NCT detectable. Local inactivation of NCT below
detectable levels took place within 30 min. The concentration of NCT tolerated by A549 lung
epithelial cells in vitro was 0.25-0.5 mM, which was similar to that known from other body
cells and 25-fold higher than that of chloramine T.

Conclusion:

The endogenous antiseptic NCT was well tolerated at a concentration of 1% upon inhalation
in the pig model. Addition of ammonium chloride in high concentration provokes statistically
significant impact on blood oxygenation, which would require adjustment of dose. These

results are in accordance with previous clinical studies in man and animals.
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29. Iron perturbation affect cellular immunity via modulation of TIM expression
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Department of Internal Medicine I, Clinical Immunology and Infectious Diseases, Medical
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Background: T cell immunoglobulin and mucin receptors (TIMs) are mainly expressed on T
helper (Th) cells and macrophages. Tim-1 is found on activated Th cells type-2 (Th2) while
Tim-2 is upregulated during Th2 cell differentiation. In contrast, Tim-3 is present on terminally
differentiated Thl cells. Expression of TIMs and the subsequent interaction with their specific
ligands affect the proliferation/apoptosis of Th-1/Th-2 cells and associated immune response.
As previous work of oru group has shown that iron perturbation affect TH-1 mediated imuen
effecotr function and thus the Th-1/Th-2 .we questions whether this could be referred to iron
mediated regulation of TIM expression.

Methods: To investigate the effects of iron perturbation on Tim-1, Tim-2 and Tim-3 mRNA
expression and Th-1/Th-2 mediated immune responses in vivo, C57bl/6 mice either received
an iron enriched or a control diet. After 2 weeks mice were then either challenged with heat-
inactivated Salmonella typhimurium by intraperitoneal injection or saline. All mice were
sacrificed three days post infection and cytoplasmatic mRNA levels of Tim1, Tim-2, Tim-3, IL-
4 and IFN- from CD4 positive sorted spleen cells were determined by quantitative real-time
PCR. Additionally, mRNA levels of iINOS, TNF- and IL-10 from liver tissue were determined
by RT-PCR.

Results: Dietary iron-load mice presented with a reduced Th-1 cell response as examplified
by a reduced tissue expression of TNF- and iNOS in response to S. typhimurium challenge
as compared to mice receiving a standard diet. Accordingly, iron loaded mice exhibited a
prominent Th2 response, as reflected by increased IL-4 expresison in CD4+ spleen cells.
When studying Tim expression in splenic CD4+ cells we observed a significant reduction of
Tim-3 and increased Tim-2 expression upon dietary iron challenge in inflammatory mice,
which are characteristic changes observed for Th-2 mediated immune repsones.

Conclusion: _ Iron overload results in a diversion of the immune response into a Th-2 type
direction which is unfavourable in the course of an acute infection. This metal directed
immune modulation may be referred to specific regulation of Tim expression in vivo with

subsequent alteration of the Th-1/Th-2 cell proliferation and activity.



INFECTIOUS DISEASES:MOLECULAR MECHANSIMS

30. Impact of Iron Treatment on the Immune Effector Function of Macrophages in

Dialysed Patients

T. Sonnweber?, I. Theurl!, S. Eder?, G. Mayer?, G. Weiss'
'"Medical University of Innsbruck, Dept. for Internal Medicine I, Clinical Immunology and Infectious

Diseases, and ° Department of Internal Medicine 1V, Nephrology, Innsbruck, Austria

Background: Anemia in dialysis patients is multifactorial and can be partly referred to
erythropoietin deficiency and an impaired iron availability for erythropoiesis due to chronic
inflammation. Thus, anemia is treated with recombinant human erythropoietin (rhEPO) often

in combination with iron. However, iron therapy in this setting is controversial.

Methods: We investigated a total of 24 patients on chronic hemodialysis who were withheld
from treatment with iron for two weeks before study entry. While the intervention group
(n=16) received a single parenteral dose of 100 mg iron gluconate at day 0O, control patients
(n=8) received the same volume of saline. Blood was drawn before iron injection at day 0
and after 48 hours and one week, immediately before dialysis. Monocytes were isolated for

investigation of immune response and cellular iron homeostasis ex vivo.

Results: Following iron administration we noticed a significant increase of iron, transferrin
saturation and ferritin concentration in serum after 48 hours while hepcidin concentrations
decreased. In parallel, iron application resulted in increased intracellular ferritin
concentrations within blood monocytes. When monocytes were stimulated ex vivo with LPS
or interferon-gamma (IFN- ) we found that high circulating ferritin concentrations at study
entry were associated with a decreased expression of proinflammatory cytokines such as IL-
6 and TNF- . In contrast, 48 hours after iron application we observed a transient increase of
TNF- and IL-6 formation in monocytes of patients from the intervention group as compared

to monocytes from dialysis patients not receiving iron therapy.

Conclusion: Iron therapy in chronic dialysis patients affects the immune function of
monocytes/macrophages. Prolonged iron therapy resulting in increased circulating ferritin
levels is associated with impaired secretion of macrophage derived cytokines like IL-6 and
TNF- which may cause an increased susceptibility to infections. Thus, accurate monitoring
of body iron status as well as new diagnostic tools to clearly assess iron availability in the

circulation are urgently needed.
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Background: Intensity modulated radiation therapy quality assurance requires new film
methods for image guided dosimetry. Gafchromic EBT type radiochromic film dosimetry is
widely used as a precise and practical dosimetry system with many advantages.
Temperature effects described in literature for former radiochromic dosimeters and are only
weakly addressed in common EBT type film dosimetry protocols. Remaining errors in
Gafchromic EBT type film dosimetry are much of a stochastic nature. That is the reason for
most current scanning protocols to use multiple scanning in current scanning protocols,
resulting in an increase in flat bed scanner temperature. Also temperature variations can
arise from different environmental conditions. Whether EBT type radiochromic film shows
temperature dependent effects in a flat bed scanner spectral range, and what clinical
relevance possible artifacts would have is scope of this study.

Methods: Temperature dependent photo spectral analysis of Gafchromic EBT type film
dosimeters irradiated to different dose levels are performed on a Lambda 19 Photo
spectrometer (PerkinElmer Life And Analytical Sciences, Inc. Waltham, MA). The
temperature dependent spectrometric results are related to temperature effects that can be
found in clinical situation on a flat bed scanner. A simple full spectrum model of a flat bed
scanner light and filter characteristics is used to determine temperature dependent errors in
clinical use on a flat bed scanner.

Results: Gafchromic EBT type film shows a shift of the spectral range 450nm-700nm
including the region of the two most prominent absorption maxima. Temperature dependent
spectrum shift is reversible in range of accuracy of this study. The shifting is approximately
0,13nm/T and shows only little dose dependence. Direct consequence of the observed
temperature dependent spectrum shift are serious readout errors in gradient regions of the
absorption spectrum for a monochromatic readout situation on a densitometer. Temperature
dependent spectrum changes are calculated into temperature effects on a flat bed scanner

with our simple full spectrum scanner model. Calculated changes result in the same



temperature behavior patterns than can be found when scanning directly on a scanner. As a
consequence we present an adapted scanning protocol to avoid temperature dependent
errors in clinical use of Gafchromic EBT type film for image guided dosimetry.

Conclusion: Temperature dependent errors affect Gafchromic EBT type image guided
dosimetry. When using our adapted scanning protocol the temperature dependent error in

clinical use of Gafchromic EBT type film can be avoided.
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Background: NP as vehicle for tumour targeting sequences are very promising tools in
oncology. Especially liposomes are versatile platforms since derivatisation can be performed
easily. By radiolabelling liposomes, in vivo behaviour of the nanoparticles (NP) can be
demonstrated, on the other hand new therapeutic approaches for tumour therapy can be
achieved. Aim of this work was the in vitro and in vivo evaluation of Tyr®-Octreotid (TOC)
derivatised liposomes as a model for tumour targeting.

Methods: TOC derivatisation of NP was accomplished by conjugating (SAMA-TOC) to a
PEG-phospholipid, subsequently forming TOC-NP (TLP). Radiolabelling of NP was carried
out with ™In and ®Ga and the stability studied in vitro. Receptor binding studies were
performed on SST receptor positive cells. Biodistribution studies were carried out with Lewis
rats on conventional SPECT/PET cameras, including MRI image fusion, and quantification of
the organ uptake was determined ex vivo.

Results: *!In and ®Ga labelled TLP showed high labelling yields and demonstrated high
stability in vitro. Biodistribution data obtained confirmed good stealth effect. Highest tissue
uptake was observed in liver and spleen. Retention of activity in kidneys and intestine
resulted to be <1%ID/g 1h p.i., indicating very low renal and hepatobiliar elimination; low
unspecific uptake was observed in remaining tissues. TLP displaced *In-DOTATOC from
SST receptor positive membranes in low nM concentrations, and showed high non-specific
uptake in cell binding assays. Tumour uptake was evaluated in nude mice bearing AR4-2J
tumour xenografts resulting in moderate uptake of 2.91 + 0,78 %ID/g (n=3) 4h p.i..
Conclusion: NP based on lipids have been prepared, derivatised with tumour receptor affine
peptide (TOC) and radiolabelled with high specific activity. High stability in vitro and in vivo
could be demonstrated, but tumour uptake was moderate. Alternative strategies to increase

tumour affinity are being evaluated right now.
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Background: Photoacoustic imaging (PAI) techniques are novel modalities which combine
the high contrast of optical imaging and the high resolution of ultrasonic imaging. The two
major techniques of PAI are photoacoustic tomography (PAT) and photoacoustic microscopy
(PAM). The aim of this study is to investigate if PAI is applicable to provide additional
diagnostic information compared to computer tomography (CT), magnetic resonance imaging

(MRI) and high resolution utrasonography.

Methods: A Nd:YAG laser delivers 5ns pulses with a repetition rate of 10 Hz. Wavelength
can be adjusted by an optical parametric oscillator (OPO) within a range of 410 nm to 2500
nm. Focusing the light beam on the sample leads to thermoacoustic expansion and the
generation of a ultrasonic wave. For better acoustic coupling the test object is located in a
water tank. In the PAT system the resulting interference of the measurement- and the
reference beam of a Mach-Zehnder interferometer caused by the acoustic wave can be
shown on an oscilloscope. Image reconstruction algorithms fitted to our special needs are
used to reconstruct an image. Different tissues, tissue phantoms and contrast agents will be
used to investigate the capability of optical resolution and contrast. In the final part of the

study a mouse model of breast cancer will be used for in vivo studies.
Results: The preliminary test phase started in September 2008. Thus, only preliminary
results are available. First test runs using a human hair embedded in agar showed that a

spatial resolution of at least 50 um is possible.

Conclusion: Our first trials show that PAI is a powerful tool for high-resolution imaging and

we believe that it has the potential for application in clinical practice.

This study is funded by FWF, grant number: S105
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Innsbruck Medical University, Mullerstr. 44, A-6020 Innsbruck, Austria
A. Backovic, C. Kremser, M. Wick, Department of Radiology, Innsbruck Medical

University, Anichstrasse 35, A-6020 Innsbruck, Austria.

Nanoparticles and most specifically iron oxide nanoparticles have numerous applications in
various fields like cosmetics or in medical applications (contrast agents). What happens to
these nanoparticles inside a biological system is still an open question which is currently
being discussed. Coherent Anti-Stokes Raman Scattering (CARS) microscopy is an ideal
technique to investigate this question, being suited for imaging a biological system and
material studies with high spatial resolution, high specificity and high chemical selectivity.
We demonstrate that wide-field CARS microscopy setup with nano-second pulse excitation

can be used to study the distribution of nanopatrticles in the liver tissues.
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Background: Angiogenesis plays an important role in numerous pathological processes, such
as rheumatoid arthritis, psoriasis, restenosis, and cancer. It is known that the integrin v 3is
strongly expressed on activated endothelial cells and plays a critical role in the angiogenic
process. Moreover, several studies have shown that v 3 is an important receptor affecting
tumour growth, local invasiveness and metastatic potential. Several drug candidates are
currently under investigation in clinical trials. Drug development as well as clinical studies
would greatly benefit from techniques allowing non-invasive monitoring of angiogenesis
marker like v 3. Imaging of angiogenetic processes holds great potential to optimize
treatment in cancer patient providing information on tumour aggressiveness and therapy
response. Additionally, also relevant clinical information concerning other disorders such as
inflammatory and autoimmune diseases would benefit from such molecular imaging

approaches.

Planned Studies: The major aim of this project is to develop *®Ga-labelled RGD-peptides
which will be labelled straightforward using corresponding chelators and which allow easy
transfer of the labelling protocols to remote controlled systems. First data using [**Ga]DOTA-
RGD showed promising results. However, the chelating system is not optimal for binding
®Ga. Within this project alternative chelator systems with higher binding affinities will be
introduced to develop a new tracer suitable for clinical applications. Due to the increasing
interest in ®*Cu-labelled PET tracer also the labelling efficiency and the in vitro and in vivo
performance of the corresponding ®*Cu-labelled analogues will be studied. Due to the longer
half life of ®*Cu such tracers will open access to alternative imaging protocols which may be
of advantage for corresponding demands, e.g. in the context of therapeutic applications

(dosimetry).
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36. A Novel Device for Navigated Endoscopic Surgery
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Background: Endoscopic surgical procedures are very common and especially in the area of
the head and neck often upgraded with a navigation system. These systems provide a
tracking system and software, which allows tracking of instruments in praeoperatively
acquired digital medical imagery, e.g. CT and MR. The most common technologies are
optical and electromechanical tracking systems, which require pointers to identify landmarks

or are linked with a microscope.

Methods: A prototype of a new device was developed to allow measurement of distances
from an endosopic image. The tip of an endoscope has to be tracked and a green laserpoint
is looped into the endoscopic view. By simple mathematical computations the distance from
the tip of the endoscope and the green dot flashing on the anatomical structure can be
measured. Therefore the anatomical structure, where the laser dot is placed on, can be

visualized in the registered image data.

Results: A prototype of this patented new device for navigated endoscopic procedures has
been manufactured. This working prototype will be integrated in an in-house developed open

source navigation software to allow first laboratory testing on cadavers.

Conclusion: This device is to simplify navigated surgical procedures. No additional
instruments solely for navigational purpose such as pointers are needed. The surgeon can
concentrate on the very challenging surgical procedure and does not have to change tools or

is detracted by technical needs anymore.
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Image-guided Diagnosis and Therapy (IGDT)

Background: Large skull defects (>100 cm?) are common sequelae of trauma, cancer, stroke,
and re-constructive surgery. Aesthetically correct reconstruction of the defect remains
challenging because the majority of current implant design techniques are dependent on

subjective procedures.

Methods: We transfer existing anthropological methods to neurosurgical planning in order to
reduce the dependence on subjective skills and improve the implant form. The suite of
methods of 3D geometric morphometrics (GMM) aids us in the design task. We use a
database of 200 computer tomography (CT) scans. One specimen is selected as a template
and landmarks and semilandmarks are set on the segmented outer surface of the skull. The
template is used to perform thin plate spline (TPS) warps. To guarantee matching we specify
a reduced number of landmarks in the target specimens. Using this procedure all the
landmarks of the specimens in the database can be obtained. The landmark sets are used to

compute a Procrustes average shape (PAS).

Results: After these pre-processing steps we can then apply the methods to the patient data.
We warp the landmarks to the region without defect. In the defected region missing
landmarks are obtained using the PAS. We consider additionally some landmarks on the
skull as missing to correctly compute the boundary. A radial basis function (RBF), namely the
thin plate spline (TPS), is used to reconstruct the outer surface of the skull. Then the surface
is clipped to the correct implant shape. Our approach is to divide the triangles that are booth
in empty space and in the skull. We will consider only the triangles that are in empty space
for the implant. Further we have to check for connectivity to achieve the final implant

triangles.

Conclusion: Currently we are still optimizing the boundary algorithm. In the future we will
design the inner surface, connect both surfaces for the final implant, and evaluate the quality

of the implants. Also we will test with non landmark methods and compare both.
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During muscular work, accumulation of [H+] and ADP as well as decline in PCr contribute to
muscle fatigue. However, detailed mechanisms are still unknown. Furthermore, hypoxia and
muscle fibre distribution modulate the biochemical processes during exercise and play a key
role in the development of fatigue. Early muscle fatigue as a major symptom in diseases like
peripheral arterial disease or myopathies must be understood as a crucial limitation of life
guality. The aim of the following project is to elucidate the factors underlying muscular fatigue
during normoxia and hypoxia.

A 31P MRS exercise protocol of the quadriceps muscle will be performed by healthy subjects
with a distinct muscle fibre distribution. We will include 20 specific trained endurance athletes
and 20 power athletes. Furthermore, 80 not specifically trained subjects will be investigated.
After baseline 31P MRS measurements and muscle biopsies, the untrained volunteers will
receive specific strength and endurance training for 24 weeks, whereby the collective is split
in a normoxia and an intermittent hypoxia training group. After this training procedure, 31P
MRS measurements under normoxia and hypoxia as well as muscle biopsies will be
repeated. Metabolic alterations will be measured by indirect calorimetry during the test.
Muscle biopsy samples will be obtained from the subjects to determine the exact fibre type
distribution. Genes of interest induced by exercise and hypoxia, which lead to alterations in
muscle morphology and angiogenesis, peroxisome proliferator-activated receptor- co-
activator-1  (PGC-1 ) and hypoxia-inducible factor-1  (HIF-1 ) will be analysed.
Mitochondrial content will be measured with a high resolution respirometer.

In conclusion, we want to collect additive data from different methods that can give an insight
into mechanisms contributing to muscle fatigue. Our model will permit to study and quantify

biochemical and molecular processes associated with muscle fatigue.
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Background: Vasoactive Intestinale Peptid (VIP) receptors are highly overexpressed in a
broad variety of neuroendocrine tumours as well as breast, prostate and colorectal cancer.
123|_yvIP-Scintigraphy has been used to detect these tumours. However, complex labelling
strategies, limited availability of *?I, high pharmacologic activity and low in vivo stability of
iodinated peptides became the major limitation for routine use. Aim of this study was to
evaluate new labelling approaches using **In for SPECT and ®®Ga for PET and modifying

peptide structure to increase stability and compensate pharmacologic side effects.

Methods: Different DOTA-derivatised VIPs were synthesised, modifying amino acid
sequence and DOTA-binding either C-terminal or to the -amino function of Lys resulting in:
DOTA-VIP, VIP-DOTA, DOTA-VIPAG, VIPA6-DOTA, DOTA-VIPA7, VIPA7-DOTA, DOTA-
VIPM(O), VIPM(0O)-DOTA, DOTA-Ahx-VIP. Radiolabelling was performed with *!InCl; and
analysed on HPLC followed by in vitro stability studies, evaluation of logP and protein binding
assays. To determine receptor binding abilities binding studies in vitro with VPAC1-receptor-

positive cells and biodistribution was carried out in tumour-xenografted nude mice.

Results: Radiolabelling was performed with high specific activity resulting in high
radiolabelling yields without further purification. Serum-stability of VIP-derivatives was
variable with VIPM(O)-derivatives demonstrating highest stability. No relevant differences in
receptor-binding due to DOTA-position were found. Biodistribution ex vivo showed highest
uptake of DOTA-VIPA7 in lungs and liver. Only moderate tumour uptake was found for
DOTA-VIPAT.

Conclusion: The analysed DOTA-derivatised VIP analogues were radiolabelled with high
specific activity. High stability in vitro and in vivo was demonstrated for VIPM(O) analogues.
Tumour uptake was only moderate why alternative strategies to increase tumour affinity are

being evaluated right now.
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Background: Hemodynamically relevant patent ductus arteriosus (PDA) in preterm infants is
associated with increased risk of severe complications like intraventricular hemorrhage or
bronchopulmonary dysplasia, if it remains untreatened. Echocardiography is the most
significant diagnostic method of PDA; it allows the investigation of parameters guiding
assessment of hemodynamic relevance (diameter, LA/Ao-ratio and the postductal flow in the
Aorta descendens). Imprecise or absent measurements of these parameters otherwise may

result in overtreatment of preterm infants.

Methods: Charts of preterm infants born in 2006 and 2007 born <32 weeks’ gestation
admitted to the neonatal intensive care unit were retrospectively reviewed with specific
attention to clinical characteristics and echocardiographic details. The collection of clinical
data was based on the Vermont-Oxford-Neonatal-Network.To determine whether
echocardiography parameters can predict the hemodynamic relevance of PDA in succession
the ultrasound sequences of the infants will be investigated. Based on this retrospective
review concepts for computer-assisted image analysis and processing of the ultrasound

images will be evaluated to support the assessment of the hemodynamic relevance of PDA.

Results: 128 preterm infants, including 45 with PDA, were included in the study. The
statistical evaluation of the collected data and the quality assessment of the
echocardiographic images are in progress. Future work will concentrate on image based
approaches to derive additional diagnostic information. Concepts for concrete methods and

optional further studies are currently in discussion.

Conclusion: The assessment of hemodynamic relevance of PDA in preterm infants is
extremely important for the decision on the therapy. Computer-assisted image analysis and

processing may improve in future the diagnosis and in succession the treatment of PDA.
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Background: Radiofrequency ablation (RFA) is a technique to locally ablate liver tumors with
heat. The ex vivo, non-perfused bovine liver model is a frequently used laboratory setup to
investigate new ablation devices, tools and strategies. Magnetic resonance imaging (MRI) is
the method of choice to image the induced coagulation zones. A T1-TSE weighted sequence
was verified for correct zone representation and used to image the size and shape of

coagulation zones after RFA with simultaneous use of 4—-6 multipolar applicators.

Methods: The RF-applicators were positioned in 13 different configurations to simulate
ablation of large solitary tumors and simultaneous ablation of multiple lesions with 120 kJ of
applied energy/session. In total, 110 coagulation zones were induced. Standardized
measurements of volume and shape of the coagulation zones were carried out and

statistically analyzed.

Results: The coagulation zones induced with solitary applicators and with 2 applicators were
imperceptible small and incomplete, respectively. At 20 mm applicator-distance, the total
ablated volume was significantly larger if the applicators were positioned in a single group
compared to placement in 2 groups, each consisting of 3 applicators (p=.001). The mean
total coagulated volume ranged from immeasurable small (if 6 solitary applicators were
applied simultaneously) to 74.7 cc (if 6 applicators at 30 mm distance between neighboring
applicators were combined to a single group). Applicator distance, number and array
impacted time and shape. The coagulation zones surrounding groups with 4-6 applicators
were regularly shaped, homogeneous and completely fused, and the axial diameters were

almost constant.

Conclusion: Multipolar RFA with 4-6 applicators is feasible. The multipolar simultaneous
mode should be applied for large and solitary lesions only, small and multiple tumors should

be ablated consecutively in standard multipolar mode with up to 3 applicators.
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Background: We develop protein nanoparticles (NPs) for potential use in magnetic
resonance imaging (MRI), positron emission tomography (PET) and single photon emission
computed tomography (SPECT). We use human serum albumin (HSA) as matrix for our NPs
because it is the major transport protein in the bloodstream and therefore promises to be an
ideal substrate for theranostics. We demonstrate the need to establish methods for analysing
intermediates during NP synthesis to develop highly standardized products.

Methods: Derivatisation of HSA with diethylene triamine pentaacetic acid (DTPA) allows
loading with Gd for MRI, but also labelling with different radionuclides for PET and SPECT.
Emulsification with a polymer (PLA) increases the NP’s size and generates extremely high
relaxivities. Purification steps with diafiltration are repeated until preparations are pure as
shown by TLC and gel electrophoresis (SDS- and Native-Page). PCS (Photon Correlation
Spectroscopy) and EM (Electron Microscope) are used for size measurements. NP relaxivity
is measured in MRI.

Results: Our NPs showed sizes < 100 nm, low polydispersity indices, good imaging
properties with relaxivities ~ 1 « 10" 1/Ms, they were non-toxic and showed high stability in a
range of tested conditions. PCS showed multipeak size distributions representing HSA
monomers and dimers, single NPs and NP aggregates respectively. In EM negative-
contrasted NPs had smaller apparent sizes than Epon-embedded NPs. Gel electrophoresis
confirmed data from TLC, PCS and EM. Chemically the NPs were pure, containing no
starting materials.

Conclusion: NP preparations containing impurities cannot be standardized: they will give
misleading size and relaxivity measurements, making PK analysis impossible. Therefore
physicochemical characterisation of sample properties accompanying synthesis is essential
to guarantee high quality NP preparations for further use in developing molecular imaging

reagents.
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Introduction: At Neurosurgical interventions, especially when opening the cranium and the
dura mater, changes in pressure-ratios in the brain occur. This leads to a displacement and
on the to a deformation of the cortex and underlying structures and is generally called as
“brainshift”. The extend of the brainshift depends on many parameters like the position of the
opening, the positioning of the patient, the localization and nature of a brain tumor and and
many more. Additionally, the brainshift changes over time during neurosurgical intervention.
To qualify and quantify this deformation a continous observation of the brain surface has to
take place to estimate the instantaneous position and furthermore the position within the

preoperative MR images of the neuro-navigation dataset.

Material and Methods: For the estimation of the intraoperative brainshift a three (or two)
camera system ist used. Advantage of this system is the continous contactless acquisition of
the cortex position. Via Least-Square-Matching and other algorithms a precise estimation of
corresponding points of the surface in the 3 (or 2) images is enabled. Even a surface
estimation is possible with this technique.

For the matching process the vessel branching points or other significant points are used.

Results: Preliminary measurements were performed on silicone-brain models. A theoretical
precision of a twentieth of the pixel size could not be reached but still a submillimeter
accuracy is possible. For better results a more precise calibration algorithms before every

series of measurements has to be performed.

Discussion: With this method it is possible to gain precise data of positions of selected points
or point clouds. It is also possible to follow the track of moving points or surfaces.

Next steps should combine intraoperative gained data with preoperative images (for instance
Magnetic Resonace Angiographic images) which are the basis of neurosurgic operation

planning.
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Background: The aim of radiation protection clothes is to protect patients and workers
against direct and scattered radiation in Xx-ray-diagnostics. For good protection, the
attenuation of the ,lead” clothes has to be controlled by the manufacturer, which normally
uses dosimetric methods as well as by the user due to legal regulation, which uses image-
based methods. So until now there are no uniform testing methods. That is why we compare

all relevant methods and try to establish a new dosimetric method.

Methods: The first step was to compare the dosimetric testing methods “narrow beam” and
“broad beam” attenuation given by the EN 61331 to show the relevant limitations due to
material-composition, size of the samples and geometry. For example the “narrow beam”
geometry shows to high lead-equivalent when testing lead-free-materials. At the second step
we developed in the frame of the “DIN Normenausschuss Radiologie” a new dosimetric
method “inverse geometry” which is easier to use for the users and where are no typical

limitations for lead-free-materials. The third step is the comparison to image-based methods.

Results: The new testing method shows good results in testing the protection materials also
with lead-free-materials. The results are equal as they are determined by the method “broad
beam” attenuation given by the EN 61331 at less limitation due to the geometry and sample -

size.

Conclusion: The new testing method “inverse geometry” is an easy to use alternative to the
established methods. The comparison of the new testing method with image-based methods

is outstanding.
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Background: Recent studies suggested that adiponutrin (ADPN, PNPLA3) is a liver-
expressed transmembrane protein with phospholipase activity. It has been shown to be
significantly upregulated in response to fasting and feeding, indicating a probable role in
facilitating both energy mobilization and lipid storage in liver. Two recent genome wide
association studies (GWAs) reported associations of ADPN with markers of liver
inflammation (serum levels of liver-derived enzymes). Thus, the aim of this study was to
replicate these associations between a common variant in the ADPN gene, rs738409, with
parameters of liver function.

Methods: We genotyped a common nonsynonymous variant within ADPN (rs738409, exon
3) in the Utah Obesity Case-Control Study including a group of 1023 severely obese patients
(average BMI 46.0 kg/m?, range between 33 and 92 kg/m?) and 783 controls as well as in the
SAPHIR Study from Austria based on a healthy working population (n=1703), and in the
population-based Bruneck study (n=800), where respective analyses are done at the
moment.

Results: In our study we performed analyses regarding the liver enzymes alanine-
aminotransferase (ALT), aspartate-aminotransferase (AST) and gamma-glutamyl transferase
(GGT). We found a strong recessive association of the ADPN rs738409 variant with age- and
gender adjusted ALT and AST levels: being homozygous for the minor allele refers to a
highly significant increase of ALT levels (27.12 vs. 23.62 in Utah, 18.22 vs. 15.04 in SAPHIR)
of 3.38 U/L (=pooled effect size; pooled recessive p=1.5x10°), and of AST levels (25.08 vs.
22.97 in Utah, 13.07 vs. 11.45 in SAPHIR) of 1.87 U/L (=pooled effect size; pooled recessive

p=2.8x10"°). For GGT, we observed no significant elevation.



Conclusion: The association of genetic variation within the ADPN gene with increased ALT
and AST levels supports a role for ADPN as a susceptibility gene for hepatic dysfunction and

inflammation, respectively.
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The metabolic syndrome is characterised by metabolic risk factors including abdominal
obesity, atherogenic dyslipidemia, elevated blood pressure or insulin resistance. Patients
with the metabolic syndrome are at increased risk of coronary heart disease, other
atherosclerotic conditions and type 2 diabetes. The pathogenesis of the metabolic syndrome
is multifactorial and polygenic; a long list of lifestyle and genetic factors has been attributed
to ultimately lead to the metabolic disorders described above. Several heritability studies
indicated a major role of genetic susceptibility to the metabolic syndrome.

We have identified by comparative proteomics strategy the human vitamin E binding protein
afamin (a member of the albumin gene family) that is associated with several key parameters
of the metabolic syndrome. By measuring its plasma concentration in the prospective
population-based Bruneck study (n=826) we found significant associations with waist-to-hip
ratio, body mass index, obesity, systolic and diastolic blood pressure, diabetes, and plasma
concentrations of LDL- and HDL-cholesterol, triglycerides, free fatty acids, glucose and
Hbalc. In addition, afamin concentrations were also positively correlated with increasing
numbers of these parameters in a 10 years follow-up prospective observation.

1-year old transgenic mice overexpressing the gene for afamin had significantly higher body
weight and plasma concentrations of glucose, cholesterol and triglycerides compared to their
wild-type littermates. These results (in particular those from transgenic animals and the
prospective observation) indicate not only an association between afamin and the metabolic
syndrome but suggest even causality and a high predictive potential of afamin for developing
this modern epidemic disease. In contrast, genetically modified mice in which the afamin
gene was deleted were infertile already at the chimeric (heterozygous) level. Male animals
exhibited a grossly altered testis histology showing severely degenerated testis tissue and
almost absent spermiogenesis. In summary, afamin seems to play major roles in the

development of cardiovascular and infertility disorders.
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The small, basic and cysteine-rich protein PAF is secreted by Penicillium chrysogenum and
exhibits growth inhibitory activity against various members of filamentous ascomycetes
including human and plant pathogens. We are interested in the elucidation of the mechanism
of action of this antifungal protein. Previous investigations showed that PAF toxicity is related
to plasma membrane hyperpolarization and the activation of ion channels. We hypothesize
that PAF toxicity results, at least in part, in the perturbation of calcium homeostasis.

In this study we found that minimal concentrations of calcium neutralize PAF activity.
Furthermore, we detected a PAF-induced elevation of the calcium resting level in
Neurospora crassa expressing the calcium sensitive photoprotein aequorin. This increase in
cytosolic free calcium is PAF-concentration dependent. High concentrations of PAF inhibited
the amplitude of the calcium responses to mechanical perturbation and hypoosmotic shock.
The addition of the extracellular calcium-selective chelator BAPTA abrogated the PAF
induced elevation of the calcium, indicating that an influx of extracellular calcium is

responsible for this effect.

This work is supported by the Austrian Science Foundation (FWF 19970), the Austrian
National Bank (OENB 9861) and the Innsbruck Medical University (i-med

Auslandsstipendium)
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Background: Following peptide bond formation elongation factor G (EF-G), a GTPase,
translocates the tRNA-mRNA-complex by one codon. Despite the structural information of
ribosome-bound EF-G obtained by cryo-EM, the mechanism of EF-G GTPase activation is
poorly understood on the molecular level. Biochemical and structural studies revealed two
important binding sites for EF-G on the ribosome, the GTPase-associated center of 23S
rRNA including ribosomal proteins L10, L11 and L7/L12 and the sarcin-ricin loop (SRL) of
23S rRNA (helix 95). Within this universally conserved loop several nucleotides have been

previously analyzed, revealing crucial roles for G2655, A2660 and G2661 for EF-G function.

Methods: Using the gapped-cp-reconstitution approach of large ribosomal subunits, which
allows the incorporation of non-natural nucleosides within any desired region of 23S rRNA,
we focused on the SRL. Reconstituted ribosomes were tested in an uncoupled EF-G

GTPase assay and in in vitro translation.

Results & Conclusion: As expected, ribosomes lacking the entire SRL were inactive in EF-G
GTP hydrolysis. However, by adding a chemically synthesized RNA fragment encompassing
helix 95 in trans, GTPase activity of EF-G on reconstituted ribosomes could be restored
successfully. Ribosomes carrying nucleotide analogs either lacking the nucleobase or the 2'-
OH at G2655, A2660 and G2661 were tested in their ability to trigger GTP hydrolysis on EF-
G. None of the madifications showed severe effects in GTPase activity, except for removal of
the base of A2660, which significantly points out its critical role in EF-G GTP hydrolysis.
Introducing several non-natural nucleotide analogs at this key residue revealed the exocyclic

amino group at N6 of A2660 as a potential trigger of EF-G GTPase.
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Antimicrobial proteins have great potential for the development of new therapeutic strategies.
In the genome of Aspergillus nidulans we identified a small gene of 345 nt which we called
defensin A (defA). The open reading frame of 225 nt encodes a preproprotein of 74 amino
acids (aa). The mature protein has a molecular mass of 4 kDa and its primary sequence
exhibits 51% identity and 83% homology with the aa sequence of the insect defensin
AaDefAl from the mosquito Aedes aegyptii. Northern blot analysis confirmed gene
transcription and we found a strong induction of gene expression under stress conditions. By
in silico analysis we identified four potential stress consensus sequences (STRE) in the
promoter region of the defA gene, which correlates well with its expression pattern.

To study the putative antimicrobial activity of DefA we recombinantly expressed the protein
by using the Pichia pastoris multicopy expression system (Invitrogen) to produce a high
amount of protein for further analysis. The recombinant protein was purified from the
supernatant of a 72 h culture by ion-exchange chromatography and the identity of the protein
was confirmed by mass spectroscopy.

The purified protein showed potent growth inhibitory activity against filamentous fungi and
yeasts as determined by growth inhibition assays. Further analysis of its species specificity,

the MIC and its mode of action is currently in progress.
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Background: Non-coding RNAs (ncRNAS) play frequent and crucial roles in the regulation of
gene expression in various model systems ranging from bacteria to human as it has been
demonstrated in the past. In contrast to MRNAs, ncRNAs do not encode proteins but either
function on their own or in association with proteins (RNP complexes). Upon viral infection of
human lymphocytes numerous ncRNAs are expressed to regulate the expression of viral and

cellular genes and probably alter virulence by modifying host defense mechanisms.

Methods: Based on a novel subtractive hybridization method for small ncRNAs (SHORT),
developed in our lab, a cDNA library was generated encoding EBV-induced ncRNAs from
either the viral or the cellular genome. To get a deeper insight into the EBV-induced ncRNA
transcriptome in human B-lymphocytes the subtracted cDNA library was subjected to high-
throughput pyrosequencing. Subsequently, ncRNA candidates were subjected to micro-array

analysis to reveal differential expression in EBV-infected B-lymphocytes.

Results and Conclusion: About 500 Sanger sequenced clones of this cDNA library were
obtained and differential ncRNA expression was verified by northern blot analysis. Thereby,
five novel nuclear encoded ncRNA candidates and 21 virus-encoded ncRNAs could be
identified. The high-throughput pyrosequencing resulted in 19696 sequences that could be
grouped into 4702 ncRNA candidate genes. Computational analysis revealed 145 small
nucleolar RNAs, 101 human microRNAs, 7 EBV derived microRNAs and 317 entirely novel
ncRNA candidates. For the future, we will try to elucidate the function of the differentially
expressed ncRNAs and investigate their relevance for a potential therapeutical application in
EBV infection.

This work is done in cooperation with febit biomed gmbh and supported by the GEN-AU.
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Pestiviral autoprotease N” is used for industrial level expression of recombinant proteins in

inclusion bodies in E. coli™. In the course of renaturation of the recombinant protein C-

pro

terminally fused with N™° the autoproteolytic activity cleaves itself off from the target protein
resulting in an exactly defined N-terminus. Renaturation conditions for N’°, however, do not
always correspond with that for the target protein. Therefore, several variants of N”° with
different properties with respect to isoelectric point, solubility in various conditions,
requirement of reducing agents, are constructed via directed evolution. Based upon
structural information gained by NMR spectra and bioinformatic methods and natural
evolution amino acid positions are selected and replaced by multiple site directed mutation.
From the resulting protein libraries those autoproteolytically active under specific conditions

are selected by a high throughput system especially developed for this purpose.

Acknowledgement: The work is supported by the Austrian Center of Biopharmaceutical

Technology

[1] C. Achmdller et al., Nat. Methods 2007,1037
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CHD1 belongs to the CHD subgroup of Snf2-like ATPases. These proteins share a
characteristic domain structure consisting of a central ATPase domain, two N-terminally
located chromodomains and a DNA-binding domain. In human CHD1, both chromodomains
are essential for specific binding to a K4 methylated histone H3 (H3K4me) peptide and are
found to bind cooperatively in the crystal structure. The Drosophila CHD1 localizes to the
interbands and puffs of polytene chromosomes, which are classic sites of transcriptional
activity. Binding of CHD1 to methylated H3 is thought to be critical for CHD1 function as an
elongation factor during transcription. Moreover, CHD1 was recently co-purified with many
proteins known to be components of the spliceosome, suggesting an involvement of CHD1 in
MRNA maturation. To date little is known about the mechanism by which CHD1 acts on
transcription. To examine the contribution of the chromodomains to the transcription-
dependent function of CHD1 we have generated transgenic flies that carry point mutations at
conserved amino acid residues critical for H3K4me binding. We have analyzed the
contribution of mutated CHDL1 in transcription of heat shock inducible genes (HSP70). Here
we show that the chromodomains are required for full induction of heat shock genes but,
intriguingly, not for the targeting of CHD1 to the puffs and interbands of polytene
chromosomes. These results suggest a critical role for the chromodomains of CHDL1 in
transcriptional regulation that is distinct from mediating recruitment of CHD1 to the

chromatin.
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Background

Many protocols for recombinant production of peptides and proteins include secretion into
the periplasmic space of E. coli, as they may not properly fold in the cytoplasm. If a signal
peptide is not sufficient for translocation, a larger secretion moiety can instead be fused to
the gene of interest. However, due to the covalent linkage of the proteins, a protease
recognition site needs to be introduced in between, altering the N-terminus of the product.
Results

In the current study, we combined an ubiquitin fusion technology, which allows production of
authentic peptides and proteins, with secretion by the perpiplasmic protease inhibitor ecotin.
Thus, we expressed different fusion constructs in E. coli BL21 (DE3), composed of ecotin,
mouse ubiquitin b and a model peptide. The fusion proteins were translocated into the
periplasmic space and the ecotin signal peptide was cleaved off. Under the control of the
lacUV5 promoter at 24C we obtained 18 mg periplasm ic recombinant protein per gram dry
cell weight. However, vigorous expression with the T7 promoter caused outer membrane
permeabilization and leakage of the fusion protein into the culture medium. Target peptides
were released from hybrid proteins by the deubiquitinating enzyme ubiquitin c-terminal
hydrolase-L3. MALDI TOF-TOF mass spectroscopy confirmed accurate cleavage.
Conclusions

This newly described method represents a useful technique for the production of authentic
soluble peptides in E. coli. In addition, larger proteins might also be produced with the current
system by the use of ubiquitin specific proteases, which can cleave off larger C-terminal

extensions.
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The packaging of DNA into chromatin requires the concerted action of two groups of factors
— histone chaperones and ATP-utilizing enzymes. Some of these proteins are known to
assemble histone variants in a replication-independent manner. We previously demonstrated
that Drosophila Snf2-related ATPase CHD1 mediates nucleosome assembly in vitro.
Mutation of Chdl in the fly revealed a role for this factor in H3.3 incorporation into chromatin
during early embryonic development. We show by co-immunoprecipitation that CHD1
interacts with the H3.3 chaperone HIRA in fly embryonic extracts. Additionally we also
observe a direct interaction between recombinant CHD1 and HIRA. Moreover, CHD1 can
utilize HIRA as a chaperone to mediate nucleosome assembly in vitro. Thus, our data
suggest a CHD1- and HIRA- dependent mechanism for the assembly of chromatin that
contains the histone variant H3.3.

The centromere specific H3 variant CENP-A plays a key role in kinetochore formation and
chromosome segregation. In early Drosophila embryonic development CENP-A/CID gets
incorporated during anaphase. Using indirect immunofluorescence we show a centromeric
CHD1 staining during anaphase suggesting a possible involvement of CHD1 in CENP-A

assembly.
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The retinoblastoma related protein pl130 (-a member of the pocket protein family-) is
functionally regulated by phosphorylation. Our Laboratory has previously demonstrated that
p130 is also subject to posttranslational acetylation. Using mass spectrometric analysis, the
potentially acetylated lysine (K) residues were identified predominantly in the C-terminal
protein portion, but minor sites are also present in the N-terminal protein part. Lysines were
mutated using a PCR based technique. Proteins were over expressed in the insect cell line
SF9 and used in vitro acetylation and phosphorylation assays. The mutation of lysine
residue K1079 to glutamine(Q) leads to lower levels of acetylation in in vitro acetylation
assays using the acetyltransferase p300 or the endogenous acetylase activity of nuclear
extracts of NIH-3T3 cells. The mutation of K1079 to arginine(R) does not have a significant
effect on the levels of acetylation of p130. Coimmunoprecipitations with antibodies against
p130 resulted in the precipitation of p300 in the fractions where p130 was present, giving the
first in vivo hint that p300 might be physiologically involved in p130 acetylation. In in vitro
phosphorylation experiments the two mutations at K1079 lead to lower phosphorylation
levels as compared to wild type p130 using CDK4/Cyclin D1 and *P-labelled ATP; this result
highlights a mutual influence of acetylation and phosphorylation of p130. The level of
phosphorylation of the recombinant C-terminus of p130 was higher than that of full-length
p130 but a construct including the C-terminus and the pocket domain were phosphorylated to
a lesser extent as compared to full-length p130. A recombinant protein comprising the N-
terminus of p130 as well as a construct consisting of N-terminus plus pocket domain were
not phosphorylated at all indicating that the presence of an intact C-terminus is required for
phosphorylation of the protein. In vitro pre-acetylation of full-length p130 as well as the C-
terminus by p300 resulted in higher levels of phosphorylation as compared to non-acetylated
p130, again indicating a possible interplay between the two posttranslational modifications.
The use of the E7 protein of human papilloma virus 16 as a co-substrate in kinase assays
with wild type and K1079-mutated p130 resulted in a decrease in phosphorylation levels,
whereas a control peptide of almost the same MW had no effect on the phosphorylation of

p130. Mass spectrometric analysis for the acetylation of p130 has also shown two other



minor acetylation sites in the N-terminus of p130, namely K128 and K130. Mutation and
functional characterization of all the acetylatable lysine residues will help to understand the

role of p130 modifications in cell cycle cell regulation and tumour development.
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Background: Mesenchymal stem cells (MSC) can be derived from various sources such as
bone, bone marrow or fat. Being located throughout the adult body of higher organisms, it
appears likely that MSC may be applied therapeutically to repair many tissues. However
during life time of a long-lived organism, stem cells potentially face extremely long replicative
histories, and in due course, they are thus subject to damage from several intracellular and

extracellular sources. We therefore set out to characterize age-associated changes of MSCs.

Methods: Cells were isolated from bone of healthy individuals of different age, and the
following properties were assessed: MSC numbers, their proliferative capacity, differentiation
potential, and the level of several candidate surface markers as revealed by whole-genome
array analysis. Given these results, clonogenic cultures of MSC were separated on the basis

of specific CD surface markers or functional properties such as endocytosis activity.

Results: Age-associated changes in stemness of human bone-derived mesenchymal stromal
cells were found comparable to those after oxidative stress (elevated oxygen tension in

culture) and/or inflammatory stimulation (by IFN ; TNF ).
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The involution of the thymus and the subsequent loss of naive T cells during the course of
human aging changes the composition of the peripheral CD8" T cell pool. Homeostatic
proliferation as well as repeated antigenic stimulation, as in the case of chronic viral infection,
leads to the accumulation of CD8"CD28™ T cells with poor replicative potential in the elderly.
These CD28 effector T cells display a restricted T cell receptor (TCR) repertoire, possess
short telomeres and produce large amounts of proinflammatory cytokines, such as tumor
necrosis factor (TNF)- and interferon (IFN)- . Although elevated numbers of CD8"'CD28~
effector T cells have been associated with aging, frailty and a decreased life expectancy, little
is known about the precise molecular alterations that take place during the generation of this
specific CD8" T cell subset. Therefore, the aim of this study is to compare CD28" vs CD28~
CD8" T cells from young and elderly persons using cDNA microarray analysis. Gene
expression profiling reveals that CD8"CD28" effector T cells from young and elderly donors
are very similar. Irrespective of the chronological donor age, these cells up-regulate markers
of innate immunity, especially killer-cell immunoglobuline-like receptors (KIRs), suggesting
the acquisition of alternative activation pathways. Furthermore, the loss of the insulin-like
growth factor-1 receptor (IGF1R) and the consequent ablation of insulin signalling may be a
molecular basis for longevity which peaks in the accumulation of this cell type in elderly

persons.
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Background:

The objective of this study on primary rat mesenchymal stem cells (rMSC) was to induce
tenogenic differentiation in order to enhance incorporation into tendon tissue after
implantation.

Methods:

rMSC were isolated from the substantia spongiosa from rat tibia and femur. Compared to
bone marrow, elevated cell numbers were found at the bone surface. Isolation of primary
MSC could be improved by using a Ficoll gradient. Expansion was carried out at 37C, in an
atmosphere containing 3% or 20% O, besides standard 5% CO,. Colony-formation,
proliferation and differentiation potential of rMSC was determined following standard
procedures. For subsequent in vivo applications, rMSC were labeled with either SP-
DIOC14(3), which incorporates into cell membrane, or by means of a recombinant lentivirus,
which stably transduces the cells to constitutively express the fluorescent proteins, GFP or
Cherry. In vitro expanded rMSC were implanted into an Achilles tendon of rat.

Results:

1.) Proliferation and differentiation capacity of rMSC has been characterized at 3% O, or
20% O,.

2.) Histological evaluation by fluorescence microscopy of SP-DIOC.g(3)-labeled rMSC
implanted into tendon tissue is greatly compromised due to the high background of
green fluorescent collagen fibers.

3.) Primary rMSC can be stably transduced with GFP and Cherry by recombinant

lentiviruses.

Conclusion:
rMSC, which stably express fluorescent proteins, in particular of the red Cherry protein can

be used for in vivo cell tracking in rat tendon.
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Background: Human mesenchymal stem cells (hMSC) derived from human bone biopsies
are capable to self renew and to differentiate into adipogenic and osteogenic progeny.
Atmospheric oxygen (O,) is fundamental for life and O, availability in various tissues is an
important signal for many cellular processes. The cellular cues how MSC respond to varying
levels of O, is currently not understood.

Methods: MSCs were isolated from bone marrow and cultivated at 3 and 20% O,. Protein
carbonylation was monitored by oxyblot technique, production of ROS was measured by
chemiluminescence. MSC were transduced by means of recombinant lentivirus for forced
overexpression or to knock down endogenous gene expression. Proliferation and
differentiation potential of manipulated MSC lines were validated using standard procedures.
Results: When grown at reduced O, tension, MSC show enhanced proliferation rates and at
the same time a diminished differentiation potential, yet they also produced elevated levels of
carbonylated proteins. ROS production could be greatly suppressed in MSC by means of the
NADPH oxidase (NOX) inhibitor, diphenyl iodonium, DPI. At reduced oxygen levels, MSC
upregulate NOX4. Lentiviral overexpression of NOX4 in MSC resulted in elevated ROS
levels and proliferation was reduced at both O, tensions. NOX4 suppression by means of
shRNA yielded MSC lines with only little ROS production, normal growth rates at 3% O, yet a
reversible growth arrest at 20% O,, and differentiation both in adipogenic and osteogenic
progeny, which in normal cells is only feasible under 20% O, conditions.

Conclusion: Besides MSC proliferation and differentiation potential, varying O, levels greatly
effect ROS production through regulated expression of NOX4. These results provide the first
evidence that ROS, which in many other cell types are responsible for cellular stress, serve
in tissue-specific stem cells as signalling molecules, thereby equilibrating the delicate

balance between stem cell self-renewal and generation of determined progeny.
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Background: Environmental pollution with toxic heavy metals like Pb and their impact on the
populations state of health is an emerging health topic. Besides neurotoxic effects, Pb
induces a wide range of other symptoms including cardiovascular ones. On the cellular level
Pb was previously reported to increase oxidative stress, to impair endothelial function, and to
promote inflammation - all processes known to provoke atherogenesis. In our project we
intended to clarify the role of lead in this context.

Methods: Serum Pb levels of 211 healthy young adults were analysed and correlated to the
intima-media thickness (IMT) of the common carotid artery of the subjects (ARFY Study,
Knoflach et al.). The effects of Pb on vessels were determined in an in vitro organ culture
model. Furthermore, we studied lead effects on cells in culture focussing on cell death and
proliferation of endothelial cells (HUVECs) and smooth muscle cells (SMCs), on endothelial
function, wound healing, adhesion molecule expression, cytokine levels and the induction of
oxidative stress.

These tests were followed by Real time PCR and Western blot analyses, as well as studies
on the interactions of lead with other atherogenic risk factors (e.g. cigarette smoke extract).
Results: Analyses of the study data showed that increased serum Pb levels correlate with
increased IMT on a significant level.

The in vitro experiments revealed that Pb alone does only cause decent alterations including
increased endothelial cell proliferation rate and intima-thickness in organ culture, increased
release of IL-8 and upregulation of heat-shock-protein 70, heme-oxygenase 1 and matrix-
metalloproteinase 1. However, our experiments showed that Pb is able to aggravate the
damage induced by other atherogenic risk factors.

Discussion: Our results led us to speculate that Pb alone may function as a mild atherogen

and as a co-atherogen in the presence of other CVD risk factors.



