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T 2 Autophagy counteracts TGF-beta mediated up-regulation of CD39 during 
induction of regulatory T-cell 
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Treg are a subpopulation of CD4+ T-cells, associated with immunosuppression and 
preservation of self-tolerance. Treg can suppress proliferation and cytokine production of 
effector T-cells through various ways including the degradation of ATP into the suppressive 
molecule Adenosine through the ectoencymes CD39 and CD73. Yet, the molecular 
regulation mechanisms of CD39 expression are still unknown. Moreover, the expression of 
CD39 on in vitro induced Treg (iTreg) has not been evaluated so far. Thus, we investigated 
signals leading to the de novo induction of CD39 on iTreg and assessed the influence of 
autophagy on this process. Naïve CD4+CD25-CD39- T-cells were activated in vitro with 
anti-CD3/CD28 coated microbeads in presence of IL-2 and TGF-β/all trans retinoic acid 
(atRA) and additionally with substances inhibiting (chloroquine, bafilomycin, NH4Cl) or 
activating (rapamycin, hydroxycitrate) autophagic flux. First experiments revealed that 
TGF-β/atRA led to a stronger induction of CD39 on the CD25highCD127low iTreg population 
than culture in IL-2 alone. This effect was dependent on Smad3 signaling but independent 
of Rock1/2 or p38 signaling. Intriguingly, addition of autophagy inducers strongly down-
regulated CD39 expression while autophagy inhibitors further increased TGF-β/atRA 
induced up-regulation of CD39, suggesting that expression of this molecule is counteracted 
by autophagy processes. Indeed, first preliminary experiments suggest, that TGF-β/atRA 
among other processes also slightly inhibit autophagic flux in activated T-cells, further 
supporting this hypothesis. Given that many tumors provide a strongly immunosuppressive 
milieu by secreting TGF-β and thus converting effector T-cells into Treg, these findings 



could contribute to novel therapeutic strategies. 
Acknowledgements: This work was funded by the Austrian Science Funds project FWF 
29654. 
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Several mouse models of psoriasis suggest a positive feedback loop between dendritic 
cells [DCs] and keratinocytes. Epithelial factors imprinting inflammatory LCs phenotype are 
under investigation, and the role of LCs in psoriasis remains controversial. 
Immunohistological comparison of healthy and psoriatic skin was performed. Gene 
expression profile of TGF-β1 vs. BMP7-driven LCs generated from human CD34+ cells was 
analyzed with cDNA microarray. Electron microscopy was performed to compare 
ultrastructure of two different LC subsets. To determine their functional properties BMP7 
vs. TGF-β1-LCs were co-cultured with naive CD4 T-cells and cytokine production was 
measured. Additionally, in vivo mouse experiments were carried out to assess the role of 
BMP signaling in imiquimod-induced skin inflammation.  
Psoriatic epidermis showed markedly increased expression of BMP7 and activation of 
pSMAD1/5/8. DNA microarray profiling of in vitro TGF-β1 vs. BMP7-dependent LCs revealed 
up-regulation of inflammation-related genes in BMP7 LCs. In in vitro model of LC 
differentiation, BMP7 induced population of C1a+/CD207+ cells with inflammation related 
characteristics: (1) significant proliferation, (2) altered marker profile with upregulation of 
CD206, CD36 and CD1c and loss of epithelial adhesion molecule TROP2, (3) lack of Birbeck 
granules and increased frequency of MHCII-dependent antigen loading compartments, (4) 
high cytokine production in response to microbial activation. Additionally, BMP7-
dependent LCs strongly induced proliferation of allogenic CD4 naïve T-cells. Moreover, 
inhibition of BMP signaling via intradermal Noggin injection resulted in less skin swelling in 
imiquimod-treated mice, in comparison to the control injected mice.  
In summary, our results show strong upregulation of BMP7-SMAD1/5/8 signaling in 
psoriatic epidermis, and indicate BMP7 as instructive differentiation factor for proliferative 
LCs with distinct inflammatory profile. 

 



T 4 Chronic signaling via the metabolic checkpoint kinase mTORC1 induces 
macrophage granuloma formation and marks sarcoidosis progression 
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The aggregation of hypertrophic macrophages constitutes the basis of all granulomatous 
diseases, such as tuberculosis or sarcoidosis, and is decisive for disease pathogenesis. 
However, macrophage-intrinsic pathways driving granuloma initiation and maintenance 
remain elusive. We found that activation of the metabolic checkpoint kinase mTORC1 in 
macrophages by deletion of the gene encoding tuberous sclerosis 2 (Tsc2) was sufficient to 
induce hypertrophy and proliferation, resulting in excessive granuloma formation in vivo. 
TSC2-deficient macrophages formed mTORC1-dependent granulomatous structures in 
vitro and showed constitutive proliferation that was mediated by the neo-expression of 
cyclin-dependent kinase 4 (CDK4). Moreover, mTORC1 promoted metabolic reprogramming 
via CDK4 toward increased glycolysis while simultaneously inhibiting NF-κB signaling and 
apoptosis. Inhibition of mTORC1 induced apoptosis and completely resolved granulomas in 
myeloid TSC2-deficient mice. In human sarcoidosis patients, mTORC1 activation, 
macrophage proliferation and glycolysis were identified as hallmarks that correlated with 
clinical disease progression. Collectively, TSC2 maintains macrophage quiescence and 
prevents mTORC1-dependent granulomatous disease with clinical implications for 
sarcoidosis. 

 

T 5 Vaccination with a hypoallergenic parvalbumin mutant induces blocking 
antibodies that protect from allergic symptoms in a mouse model of fish allergy 
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Background: IgE-associated fish allergy is a severe, persistent hypersensitivity disease. 
Symptoms range from mild gastrointestinal symptoms up to systemic life-threatening 
anaphylaxis upon allergen exposure. Currently, there is no disease-modifying treatment 
available. A hypoallergenic mutant of the major carp allergen parvalbumin, Cyp c 1, is 
currently investigated for subcutaneous immunotherapy of fish allergy patients 
(NCT02382718). In this study we investigated whether antibodies induced by vaccination 
the recombinant hypoallergenic Cyp c 1 mutant (mCyp c 1) protect from allergic symptoms 
in a mouse model of fish allergy. 
Methods: Female C3H mice (n=8) were sensitized to Cyp c 1 by 5 intragastric gavages of 
carp extract and cholera toxin.  Another group of C3H mice (n=5) was vaccinated with mCyp 
c 1 or control antigen adsorbed to aluminum hydroxide 6 times for generation of 
hyperimmune sera. Anti-mCyp c 1 or control hyperimmune serum was administered 
intraperitoneally to sensitized mice one day before allergen challenge with carp extract. 
Upon challenge, allergic symptoms were recorded. Cyp c 1-specific immune responses 
were analyzed by ELISA, rat basophil leukemia (RBL) assay and splenocyte proliferation 
assay.    
Results: A mouse model mimicking the human disease regarding allergic symptoms was 
developed. Sensitized mice that received anti-mCyp c 1 serum were protected from allergic 
symptoms upon allergen challenge. Further, anti-mCyp c 1 hyperimmune serum inhibited 
Cyp c 1-specific basophil degranulation in RBL assay.  
Conclusion: Vaccination with the recombinant hypoallergenic mCyp c 1 induces blocking 
antibodies that protect from allergic symptoms in a mouse model of fish allergy. Supported 
by the FAST project 201871 (FP7 of the EU) and the Austrian Science Fund projects 
P23350-B11 and F4605. 

 

T 6 Intrinsic and acquired resistance mechanisms of FGFR1-driven lung cancer cells 
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Fibroblast growth factor receptors (FGFRs) constitute a signaling circuitry that play an 
important role in many biological processes. Activating alterations of FGFRs promote 
tumorigenesis in various tissue types including the lung. Ponatinib, nintedanib and 
PD173074 are tyrosine kinase inhibitors (TKIs) showing strong cytotoxic activity in FGFR-
driven cancer cells. This has paved the way for approval of nintedanib for second-line 
treatment of lung adenocarcinoma. However, intrinsic as well as acquired resistance 
mechanisms hamper therapeutic efficacy of these agents. Importantly, data on subcellular 
pharmacokinetics of FGFR inhibitors are lacking. Knowledge of the intracellular dynamics 
would contribute a lot to better understanding their therapeutic efficacy and –importantly- 
their failure. The aim of this project was to dissect intrinsic as well as acquired resistance 
mechanisms of FGFR1-driven lung cancer cells against FGFR TKIs. Acquired resistance 
development of lung cancer cells against nintedanib was characterized by transcriptional 
upregulation of the ABCB1 drug transporter and nintedanib proved to be a substrate for 
ABCB1-mediated cellular efflux. Furthermore, in treatment-naïve cells, nintedanib and 
PD173074 were sequestered by lysosomes. Alkalinization of this cellular organelle by 
inhibition of the lysosomal V-ATPase resulted in distinct sensitization towards nintedanib 
and PD173074. Conversely, ponatinib selectively accumulated in adiposomes. Increasing 
adiposome content desensitized cells against ponatinib. Together, this suggests that 
sequestration to lysosomal and adiposomal cell compartments represents intrinsic 
resistance mechanisms of lung cancer cells against FGFR TKIs. In conclusion, ABCB1 
needs to be considered as a factor limiting nintedanib efficacy. Furthermore, it will be 
interesting whether interfering with the lysosomal or adiposomal integrity of cancer cells 
might lead to synergistic anticancer effects in combination with FGFR TKIs. 

 

T 7 Podoplanin-dependent platelet aggregation mediated by human glioblastoma cell 
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T 8 CEBPA-mutant Acute Myeloid Leukemia is sensitive to small-molecule-mediated 
inhibition of the Menin-MLL interaction 
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The gene encoding for the transcription factor C/EBPα is mutated in 9% of acute myeloid 
leukemia (AML) patients. CEBPA N-terminal mutations cause selective ablation of the full-
length isoform p42 without affecting expression of the shorter p30. Depletion of p42 
increases cell proliferation and blocks myeloid differentiation, leading to AML. However, it 
is incompletely understood how p30 exerts its leukemogenic effects. We have previously 
shown that p30 preferably interacts with the MLL/SET histone methyltransferase complex. 
In line with this, we recently found that that C/EBPα and MLL co-localize on promoters of 
p30 target genes. Thus, we hypothesize that this interaction is required for p30-dependent 
epigenetic and transcriptomic changes that contribute to leukemogenesis. 
Extensive CRISPR/Cas9-mediated mutagenesis of the MLL gene showed that the 
proliferation of myeloid progenitors from a Cebpap30/p30 AML mouse model were 
dependent on the expression of a functional MLL gene. To pharmacologically interfere with 
MLL activity, we used MI-463, a potent and orally bioavailable small-molecule inhibitor of 
the Menin-MLL interaction. Inhibitor treatment lead to a time- and dose-dependent 
impairment of proliferation, blocked cell cycle progression and increased apoptosis. RNA-
seq and FACS experiments indicated that MI-463 treatment induced myeloid 
differentiation of Cebpap30/p30 cells. Importantly, Cebpap30/p30 cells were 
hypersensitive to inhibition of the MLL-Menin interaction, as they were 2-6 fold more 
sensitive towards MI-463 than other leukemia cell lines of mouse and human origin. 
Overall, we found that CEBPA-mutated AML is highly sensitive to perturbation of the 
MLL/SET complex, either via genetic ablation of MLL or through pharmacological inhibition 
of the Menin-MLL interaction. These findings contribute to a better understanding of N-
terminal CEBPA mutated AML and may inform new therapeutic strategies for leukemia 
treatment. 
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Bacterial Ghosts [BGs] are empty envelopes of gram-negative bacteria, devoid of 
dangerous cytoplasmic or nucleic content. Due to immunogenic properties of their surface 
structures, they advance cytotoxic T-cell recognition of tumor antigens. Consequently, this 
could be used to enhance the activity of anticancer agents, which are known for their 
dependence on the immune system and immunogenic cell death induction, like oxaliplatin. 
For this local therapy, an immune-responsive mouse model of peritoneal carcinomatosis 
was set up. In vivo testing of BGs in combination with oxaliplatin was performed by i.p. 
injections once a week. In order to visualize the i.p. growing tumor load, CT26 cells were 
transfected with a Luciferase gene, enabling them to luminesce when Luciferin is provided. 
For analysis, we cooperated with Dr. Sebastian Gehrig and used combined DLI [diffuse light 
imaging] and contrast enhanced micro computed tomography, thus generating a 
quantifiable 3D image of the tumor load in situ. 
Treatment of the i.p. carcinomatosis mice with a combination of BGs and oxaliplatin i.p. led 
to tumor-free mice 10 days after cancer cell application, while control animals carried a 
great tumor load. As we further tested the combination in vivo, we observed prolonged 
survival effects, as well as a reduction and complete remission of tumor burden. Without 
ado, the micro-CT imaging method also showed significantly increased survival rates upon 
combination treatment, in contrast to the response followed by resistance development 
with oxaliplatin therapy alone. The strongest evidence for the induction of a long-lasting 
immunologic memory effect was observed when healed mice were able to reject CT26 cells 
after re-challenge. 
BGs have therefore proven to be potent anticancer-adjuvants to clinically used oxaliplatin 
chemotherapy, upon local application in vivo, since they significantly increased response 
rates and long-term survival without enhancing side effects. 
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T 11 Prophylactic treatment with non-allergenic virus like nanoparticles (VNP) 
prevents sensitization in a humanized mouse model of mugwort allergy 
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Allergen-specific immunotherapy requires the repeated delivery of potentially 
anaphylactogenic proteins. To circumvent this problem, we here explored novel non-
allergenic platforms for allergen delivery based on virus-like nanonparticles (VNP). VNP are 
composed of virus capsid proteins and a lipid envelope but lack the infectious viral genome 
and are therefore regarded as a safe vaccination platform. Proteins of interest can be 
selectively targeted to the surface of VNP or, alternatively, to the inner leaflet, leading to 
their ‘shielded’ expression inside of VNP. In our study, VNP expressing the major mugwort 
pollen allergen Art v 1 either on the surface or shielded inside VNP were analyzed for their 
potential to activate T and B lymphocytes as well as sensitized basophils and compared to 
nominal allergen in vitro and in vivo. Degranulation of rat basophil leukemia cells sensitized 
with Art v 1-specific IgE occurred only upon exposure to VNP expressing surface-exposed 
but not shielded allergen. In contrast, Art v 1 protein of both particle types was well-
presented to allergen-specific T cells, with the shielded allergen exhibiting even an 
increased T cell stimulatory capacity compared to the surface-exposed allergen. Dendritic 
cells took up VNP efficiently without any change in the expression maturation markers. 
Upon intranasal application to Art v 1-specific ‘allergy mice’ VNP expressing surface-
exposed allergen induced allergen-specific antibodies, including IgE, while VNP expressing 
shielded allergen did not. Notably, prophylactic treatment with VNP expressing shielded 
allergen significantly prevented from subsequent allergen-specific sensitization and 
induced an increase of Foxp3+ Treg. Shielding of allergens inside of VNP represents a novel 
and versatile alternative for the in vivo delivery of allergens to selectively target T cells and, 
eventually, to prevent and possibly also cure allergies.  

 

T 12 Game-Based Rehabilitation to Increase Patient Motivation for Upper Limb 
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Videogame-based approaches are a stimulating way to increase motivation and 
entertainment for upper limb amputees during otherwise repetitive neuromuscular 
rehabilitation training. Thereby, patients can intuitively improve their muscle coordination 



and further refine their myoelectric signals (EMG) used to control the prosthesis. 
A clinically feasible and entertaining virtual rehabilitation intervention has been developed 
and evaluated for (1) short-term improvement of myoelectric control of a commercially 
available surface EMG system after a game-based rehabilitation protocol and (2) engaging 
gameplay elements of the three EMG interfaced videogames, which all featured a different 
control method. Eight upper limb amputees and eight age and gender matched able-bodied 
participants without any prior experience in EMG control took part in this evaluation. 
Participants were asked to perform three EMG assessment tasks which evaluated their 
fine muscle control accuracy, isolated activation of electrodes and endurance control. 
These assessments were carried out before the videogame intervention, directly 
afterwards and finally two days later to assess the short-term retention rate. The 
presented games ranged from rhythm-based, over a racing game up to one for dexterity. 
Results showed an improvement in all three assessments, overall EMG control, endurance 
control, fine muscle activation and electrode separation, for patients as well as able-
bodied participants. Both groups agreed that the racing game provided the highest fun 
factor. However, the highest rating overall received the rhythm-based game that actually 
supported a more challenging EMG control method similarly to how a real prosthesis would 
operate. 
Most upper limb amputees use a commercially available 2-channel myoelectric prosthesis 
control. This study demonstrated that this control can be effectively trained by employing a 
video game-based rehabilitation protocol. 
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Increased dopamine synthesis and release are thought to be a hallmark of psychosis in 
patients with schizophrenia. Patients with schizophrenia display supersensitivity to 
psychostimulant drugs. Healthy subjects who repeatedly get exposed to such drugs display 
increased sensitivity to their behavioural and non-behavioural effects. Amphetamine 
[AMPH] sensitization is therefore considered a model for hyperdopaminergia in 
schizophrenia and may play an important role in the development of stimulant 
dependency. 



We prospectively sensitized a cohort of 12 male and 12 female volunteers employing low 
doses of d-AMPH sulfate (0.3 mg/kg BW).  Dopamine release was quantified in vivo using 
the displaceable agonist radioligand [11C]-(+)-PHNO which selectively binds dopamine D3 
and D2 receptors. One AMPH naive PET-scan followed and another PET-scan after AMPH 
ingestion were conducted each prior and after AMPH sensitization, amounting to a total of 
4 [11C]-(+)-PHNO scans. 
We observed significant reduction of the [11C]-(+)-PHNO binding potentials following 
AMPH ingestion. The ammount of tracer displacement in response to an amphetamine 
challenge in the ventral striatum, the main target structure of the mesolimbic 
dopaminergic system in humans, was significantly larger after AMPH sensitization than it 
was before repeated stimulant intake (p= 0.02683).  This was notably driven by an increase 
of binding potential in the amphetamine naive scan indicating lower baseline receptor 
occupancy by dopamine after AMPH sensitization.  Participants  also showed significant 
increase in area under the curve of the subjective state questionair items „outgoing“ (p= 
0.03627) and „lively“ (p= 0.01488)  after sensitization recorded on 4 time points during 
amphetamine action on scan days as well as mean arterial pressure following AMPH 
ingestion (p=0.0404). Those findings may help shed light on regulation and dysregulation of 
dopamine release in early stages of drug use and schizophrenia. 
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Selective nerve transfers (SNT) promise to be a powerful tool in the reconstruction of 
obstetric brachial plexus lesions (OBPL), however, the neurophysiological effects on the 
peripheral nervous system and the motor unit have not been adequately investigated. An 
experimental nerve transfer model in the forelimb of the rat pup was designed to 
investigate the neonatal plasticity of peripheral nerve regeneration.  Appropriate protocols 
for adequate anaesthesia, analgesia, preparations of dam and pup handling were adapted.  
A randomized controlled trial was designed. In the experimental group, 15 male Sprague-
Dawley neonates, the ulnar nerve was transferred to the musculocutaneous nerve. A 
standardized crush of the musculocutaneous nerve was performed in another 15 rats. In a 
negative control group (n=5), the musculocutaneous nerve was dissected and an 8 mm 
nerve defect was created and five further rats underwent sham surgery. The burden of 
surgery to the pups and the recovery process were continuously evaluated. After 12 weeks 
of nerve regeneration neurophysiological effects were explicitly assessed. 
By applying the newly developed protocol dam cannibalizing and pup rejection were 
reduced and overall survival reached a satisfying level of over 88%. The nerve transfer 



successfully reinnervated the musculocutaneous nerve in all animals, as indicated by 
functional outcome, muscle force and motoneuron count. Compared against the crush-
group equivalent regeneration was found. No aberrant reinnervation occurred from the 
original motor source in the negative control group. The selective nerve transfer was 
followed by a massive fibre type switch.  
Applying this neonate model will help to attain a deeper understanding of the 
neurophysiologic effects of SNT on new-borns. As selective nerve transfers play a major 
role in extremity reconstruction these findings might be used to further understand 
neuronal regeneration and improve treatment options in the reconstruction of OBPL. 

 

T 15 Microglia expression states in multiple sclerosis and stroke lesions. 
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The central aim of this study is to provide an in depth characterization of the microglia 
response in brain lesions of inflammatory and vascular diseases of the human CNS. 
We used recently described markers to characterize the origin and functional states of 
microglia/macrophages on carefully staged lesions in a very large archival collection of 
brain autopsies of MS and stroke cases. 
In lesions of MS microglia lost the expression of homeostatic markers, but highly expressed 
activation markers, related to phagocytosis, oxidative burst, antigen presentation and iron 
homeostasis. Although overall the expression of pro-inflammatory markers dominated in 
active lesions, many microglia and macrophages showed an intermediate activation status 
with simultaneous expression of both, pro inflammatory and anti-inflammatory markers. 
The major proportion of phagocytes in early stages of MS lesions is derived from the 
microglia pool, while with lesion maturation an increasing fraction of phagocytes were 
recruited from the blood.  
In initial stroke lesions microglia were complete lost while in the penumbra microglia 
massively accumulated, partly expressing an homeostatic and pro-inflammatory 
phenotype. Entering the resorption stage the majority of cells were recruited myeloid cells. 
Overall these cells showed an intermediate phenotype. In contrast to MS some cells still 
expressed homeostatic markers. In the late phase of scar formation there was a global 
reduction of microglia in comparison to controls with re-appearance of the homeostatic 
profile, similar to inactive MS lesions. 
The microglia activation under pathologic conditions occurred on the background of a 
diffuse pattern of microglia activation, also seen in age-matched controls.  
Our study demonstrates the degree to which macrophages in lesions are derived from the 



original microglia pool or from recruited monocytes and a partly different loss of the 
homeostatic signature under inflammatory/vascular conditions. 
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Although regeneration after autologous nerve grafting (ANG) has been the target of 
scientific curiosity since the beginning of modern medicine, not much progress in 
accelerating this tedious process has been made. An explanation could be the 
experimental model chosen. Most research groups use the sciatic nerve defect as a model 
for ANG, dismissing the influence of nerve graft phenotype on regeneration. We 
hypothesize that this mismatch has a negative influence on motor axonal regeneration and 
that extracorporeal shockwave therapy (ESWT) can ameliorate this effect. Our first aim was 
to establish a femoral nerve defect model reflecting the phenotypical difference of ANGs in 
the clinic. Second, we aim to evaluate the effect of ESWT on nerve regeneration using this 
model. Adult male Sprague Dawley rats were divided in groups of at least 8 animals. A 6 
mm autologous nerve transplantation was performed using either homotopic (matched) or 
heterotopic (mismatched) grafting. The treatment groups received ESWT directly after 
wound closure. Regeneration was evaluated functionally, histologically, and by qRTPCR. 
Expression of pro-proliferative markers (Ki67, p75) in motor grafts was reduced by 50% in 
early stages of neuronal regeneration when compared with sensory grafts. Furthermore, 
electrophysiological as well as histological evaluations indicate slower regeneration of 
motor axons in the heterotopic setting when compared to the homotopic grafting. ESWT 
increases expression of markers for re-myelination (Cadm3) and homeostasis (TrkB) up to 
100% 6 weeks after injury in both groups, indicating amelioration of negative effects of 
phenotypical mismatch. This study shows that ESWT is able to accelerate peripheral nerve 
regeneration in a successfully modified femoral nerve model which reflects the clinical 
reality after autologous nerve transplantation. Hereby this study provides support for the 
use of ESWT after surgical repair of peripheral nerve injuries. 
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Introduction 
Tumour grading and immuno-histochemical (IHC) analysis is essential for the management 
and prognosis of breast cancer patients. Our aim was to build up an image-derived tumour 
grading and IHC predictor in breast cancer based on first, second and higher-order 
statistical features utilizing supervised machine learning (SML) approaches.  
Materials and Methods 
To date, 67 data sets (F-18-FDG-PET/CT) with reference tumour grading, Progesterone-R, 
HER2 as well as p53 protein overexpression outcomes were included. Tumour and 
reference regions (mediastinum) were delineated on PET/CT images using the Hybrid-3D 
software (Hermes). PET-based tumour voxel values were normalized to the mean of the 
respective reference region to calculate tumour-to-background ratios (TBR). TBR and CT-
based volumes were fed to a feature extraction algorithm, including general (6), shape (2), 
histogram (6) and textural (19) features per modality (66 features total). To identify key 
features relevant to tumour classification, an SML algorithm was implemented that utilized 
automated feature selection and feature-weight estimation built on evolutionary 
principles. The SML algorithm optimized the tumour grading, Progesterone-R, HER2 and 
p53 predictor models independently. These decision making models were based on a multi-
Gaussian classifier approach. The SML minimized the ROC distance of the tumour groups 
and their reference outcomes. Cross-validation was performed with Monte Carlo 
approaches. 
Results 
Based on cross-validation, the SML-driven predictive model sensitivity and specificity 
values were 78% and 87% (tumour grading), 88% and 79% (Progesterone-R), 84% and 86% 
(HER2), and 80% and 74% (p53), respectively.  



Conclusions 
We have established a novel SML algorithm that auto-selects relevant features and 
optimizes classifier variables to generate highly reliable computer-aided decision making 
models for predicting tumour grading and IHC outcomes of breast cancer patients.  
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Repetitive multiparametric PET/MR imaging was performed to investigate the spatio-
temporal stability of the tumor characteristics in cervix cancer patients undergoing 
radiotherapy. Six patients underwent four PET/MR examinations at baseline [BL], in 
treatment week 2 [TP1] and 4 [TP2], and 3 months after end of treatment [FU]. At all time-
points T2-weighted [T2w], diffusion weighted, dynamic contrast enhanced MRI and hypoxia 
PET scans with 18F-fluoromisonidazole [F-MISO] were acquired. Apparent diffusion 
coefficient [ADC], transfer constant [Ktrans] and initial area under the enhancement curve 
[iAUC] parameter maps were generated. All images were registered to neighboring time-
points with a hybrid deformable registration algorithm. The GTV was defined on T2w images 
for the first 3 examinations. Datasets were assessed for tumor volume, enhancement 
kinetics (Ktrans, iAUC), diffusivity (ADC) and F-MISO-avidity (tumor to background ratio 
[TBR]). The mean volume of the GTV decreased from 62[+-]42ccm (BL) to 50[+-]35ccm 
(TP1) and 20[+-]18ccm (TP2). All patients showed complete remission at FU. The mean GTV 
ADCs in x10-3mm2/s were 0.98±0.10 at BL and increased to 1.25±0.12 at FU. For the mean 
TBR as well as the top 10% of the TBR of the GTV the following drop was observed: from 
1.81±.14 (BL) to 1.52±0.10 (TP2) and 3.24±0.40 (TP1) to 2.40±0.39 (TP2), respectively. 
Intensity of T2w images, Ktrans and iAUC showed the same behavior: an increase at TP1 
followed by a drop at TP2 as well as FU. First hybrid PET/MR results confirm previous 
results from serial MR and PET/CT, i.e. increasing ADC, Ktrans and iAUC in treatment week 
2 correlates with morphological response. High FMISO uptake showed neither local 



stability nor persistency throughout the course of treatment. Final conclusions on 
quantitative PET/MR imaging for treatment response in cervix cancer requires a larger 
patient cohort. 
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Pathologic fractures of femora in patients with metastatic cancer are associated with high 
morbidity and mortality. Clinical prediction of impending fractures is inaccurate and often 
leads to overtreatment. The aim of this study was to investigate the effect of metastatic 
lesions on biomechanical behaviour of the proximal femur and develop a quantitative 
computed tomography (QCT)-based finite element (FE) model, which would allow a more 
accurate fracture prediction. 
For the biomechanical experiment, 16 pairs of human femora were scanned with QCT. One 
femur of each pair remained intact while a defined lesion, based on clinical findings for 
sites of the femur most affected by metastases, was milled out in either the superolateral 
or inferomedial portion of the femoral neck of the contralateral femur. All femora were 
loaded in a mechanical setup and stiffness, ultimate load and fracture location were 
evaluated. Nonlinear FE models were generated from QCT images of the specimens and 
submitted to same loading case as produced in the experiments and validated with 
experimental data.  
The average ultimate load was 40% and 75% lower for specimen with the superolateral- 
and inferomedial lesions, respectively compared to native specimens. For all three groups: 
intact-, specimens with superolateral- and inferomedial lesions FE models predicted both 
stiffness and femoral ultimate load with high accuracy and better than clinical criteria for 
fracture risk prediction.  
Lesions in the femoral neck lead to a reduction in biomechanical properties, whereas the 
site of the lesion has a predominant effect on the magnitude of the reduction, underlining 
the inaccuracy of current predictive guidelines. The automated subject-specific QCT-based 
FE model could predict the effect of metastatic lesions in the femur better than clinical 
guidelines and with moderate computational time and high level of automatism providing 
qualitative information about reduction in biomechanical properties. 
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Purpose: Thrombotic events in mechanical circulatory support (MCS) are the most 
threatening complications and can lead to neurologic adverse events that are one the 
predominant causes of death. The origin of these thrombi is unclear but may result from 
the MCS device itself or altered blood flow patterns that foster formation of blood clots. 
Therefore flow patterns were analyzed for two different sized ventricular models and three 
different support types. 
Methods: Flow patterns in two patient specific left ventricular silicone models (ischemic 
cardiomyopathy model ICM - volume 152ml; dilated cardiomyopathy model DCM - volume 
249ml) were analyzed by Particle Image Velocimetry in a mock loop. A cardiac output of 
5l/min was set and stroke volume (28-60ml) and pump speed (2350-2900rpm) adjusted to 
reach three degrees of support (aortic valve flow: 0.0, 1.0 and 2.0l/min). Areas of stasis 
were identified by a stagnation index. 
Results & Discussion: The physiologic blood flow patterns are largely distorted by a MCS 
device as the blood leaves the heart at an unphysiologic location. This alteration goes with 
the degree of support and reaches its maximum when the aortic valve remains closed for 
the whole heart cycle. At the same time the stagnation index rises from partial support to 
full support by 93.9% respectively 88.4% for the ICM and for the DCM. The stagnation index 
was by 43.3% lower in the ICM compared to the DCM (0.82-1.59s vs. 1.47-2.77s). 
Conclusion: This in-vitro study reveals clear effects of MCS in the blood flow patterns 



depending on the degree of cardiac support. Better ventricular contractility and smaller 
volumes lead to less blood stagnation within the ventricular chamber. Although clinical 
analysis comparing the thromboembolic outcome of different cardiac sizes and support 
degrees are required, there seems to be a considerable difference. 
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In conventional optical coherence tomography (OCT), a single illumination/detection 
(active) channel is used to obtain depth profiles along the direction of the incident beam. 
Recently, additional measurement channels were introduced to satisfy various needs in 
OCT. Besides the obvious reasons of imaging range extension, speckle reduction and 
imaging speed enhancement (parallelization), additional channels were mainly applied for 
the purpose of a functional OCT extension tackling blood perfusion quantification and 
imaging – Doppler-OCT (D-OCT) and OCT-angiography (OCTA). In this work, we present the 
capabilities of three-channel OCT for retinal D-OCT, while additionally introducing the 
concept of multiple channels to the field of directional OCT by performing multi-directional 
retinal OCT. 
The two three-channel OCT setups presented in this work, resemble prototypes primarily 
developed for investigation of total retinal blood flow (TRBF) – a biomarker associated with 
the development and progression of major ophthalmic diseases, such as glaucoma or 
diabetic retinopathy (DR). The two setups not only differ in terms of applied OCT technology 
(spectral domain (SD-) vs. swept source (SS-) OCT), but also in terms of sample 
illumination. While the SD-system features three active channels to image the retina from 
three linear independent orientations, the SS-system uses only one active channel, while 
additionally probing the retina from two additional detection-only (passive) channels. 
For both setups D-OCT measurement of TRBF in healthy humans could be demonstrated. 
Besides quantification of ocular blood flow, the two setups also enable investigation of the 
directional scattering properties of retinal tissue with regards to different angles. We 
demonstrate imaging results concerning the photoreceptor layer (in particular, the inner 
segment-outer segment junction and the end tips of the photoreceptors) as well as Henle’s 
fiber layer. 
Work funded by: FWF grant #P26553-N20. 
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Monoamine oxidase A (MAO-A) is the key enzyme responsible for the oxidative degradation 
of biogenic amines and thus ensuring homeostasis of 5-HT levels. Alterations of MAO-A 
levels have been reported in a wide range of neuropsychiatric disorders. More precisely, 
elevated MAO-A levels have been shown to cause a general monoamine loss during major 
depressive episodes. Using PET and [11C]harmine, we aimed to investigate MAO-A levels in 
patients suffering from seasonal affective disorder (SAD). 15 subjects suffering from SAD 
(36.3±11,2 years, 4 male) and 15 healthy controls (36±11.3 years, 4 male, HC) underwent 
[11C]harmine PET scanning procedures during the fall-winter season. PET images were co-
registered to structural T1-weighted MRI images and region of interest (ROI) delineation 
was performed using the automated anatomical labelling (AAL) template in Montreal 
Neurological Institute (MNI) stereotactic space. Quantification of MAO-A total distribution 
volume (DVT) was performed in 52 ROIs using arterial input functions and a two-tissue 
compartment model (2CM). Differences of MAO-A DVT between groups of HCs and SAD 
patients were assessed using a linear mixed model analysis. 
The linear mixed model analysis revealed a main effect of ROI (F51, 118.44 = 96.166, p < 
0.001) but no main effect of status (F1, 27.989 = 4.074, p = 0.053) and a significant 
interaction between status and ROI (F51, 118.44 = 2.221, p < 0.001). Post-hoc pairwise t-
tests revealed increased MAO-A DVT in SAD patients in 20 out of 52 investigated ROIs. We 
detected increases in cerebral MAO-A levels in SAD patients in brain regions involved in 
malfunctioning circuitry related to affect control, e.g. anterior cingulate cortex, 
hippocampus. Greater MAO-A levels are expected to excessively metabolize serotonin and 
might launch a complex reorganization of key components of the serotonergic system. 
These results provide insights in the neurobiological mechanisms underlying depressive 
disorders. 
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Objective: Triggering receptor expressed on myeloid cells 2 (TREM-2) plays a critical role in 
osteoimmunology. TREM2-deficient mice have an osteopenic phenotype reminiscent of 
Nasu-Hakola disease. Anatomical changes of the skull, however, have not been reported. 
We therefore focused on the impact of TREM-2 on potential size and shape changes of the 
craniofacial bones.  
Methods: Geometric morphometrics was used to analyze the morphological differences 
between skulls of 12 TREM2 KO mice and 10 respective wild type controls. A total of 72 
landmark coordinates per individual were obtained based on microcomputed tomography 
surfaces. Generalized Procrustes analysis superimposed the skulls, allowing computing 
and visualizing morphological and size differences. Shape evaluation was done by principal 
component analysis. We further calculated the asymmetry and the mandibular 
prognathism by comparing distances. 
Results: Skulls and mandibles were smaller and more gracile in TREM-2 KO mice than in 
WT mice. There was a dental-mandibular prognathism in the TREM-2 KO compared to the 
WT mice. When excluding the size from the principal component analysis, we found no 
shape changes. TREM-2 KO caused no asymmetry of the skull. Results of shape 
differences on the teeth are pending. 
Summary and Conclusions: TREM-2 affects the growth but not the shape of the mouse 
skull. The underlying cellular or molecular mechanisms for this descriptive observation 
remain to be investigated. 
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A-type lamins are among the main components of the nuclear lamina, but are also 
distributed in the nucleoplasm as a more dynamic pool, where they form complexes with 
Lamina-associated polypeptide (Lap) 2alpha. While the nuclear lamina interacts mainly 
with repressed chromatin, A-type lamins can also bind to more active regions. In murine 
fibroblasts the euchromatic regions bound by A-type lamins are also interacting with Lap 
2alpha, raising the question of whether these regions are bound mainly by the 
nucleoplasmic as opposed to the peripheral pool of lamins. Moreover, loss of Lap2alpha 
causes a redistribution of A-type lamins towards more heterochromatic regions, leading to 
the hypothesis that Lap2alpha may partially regulate their biding to chromatin. In murine 
myoblasts, loss of Lap2alpha causes a delayed differentiation and delayed expression of 
some differentiation markers. We suggest that the alteration in gene expression in 
Lap2alpha-deficient myoblasts may be at least in part due to the effect of this protein on A-
type lamins-chromatin interactions. To test this hypothesis we are using immortalized p53-
KO myoblasts and abolished Lap2alpha expression by using the CRISPR/Cas9 technology. 
This cell system allows the study of both A-type lamins and Lap2alpha interaction with 
chromatin and the effect of Lap2alpha loss on A-type lamin binding. We are testing these 
interactions in a genome-wide manner but also in more detail, focusing on myogenic 
promoters. Moreover, we investigate whether these protein-genome interactions are stable 
during myoblast differentiation and, if not, whether a change in binding is linked to a 
functional outcome. Preliminary genome-wide sequencing data suggest that A-type lamins 
and Lap2alpha binding to chromatin changes dramatically during differentiation, 
particularly in early stages. We are evaluating these results and will combine them with 
analysis of gene expression and epigenetic marks to understand their functional relevance. 
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Background. Cardiac amyloidosis (CA) is caused by extracellular deposition of amyloid 
fibrils within the myocardium, thus expanding the extracellular volume (ECV). The gold 
standard for ECV quantification is the histological assessment of endomyocardial biopsies 
(EMB). However, this method is limited by procedural risk and therefore not ideal for the 
monitoring of response to treatment. Cardiac magnetic resonance (CMR) T1 mapping has 
recently been shown to allow accurate ECV measurement in various cardiac diseases. Thus 
far it has not been investigated weather CMR-ECV accurately measures ECV in CA.  
Materials and Methods.  Between July 2011 and December 2016, 26 CA patients were 
enrolled in our study. All patients underwent EMB and CMR for invasive and non-invasive 
ECV quantification. EMBs were stained with modified Trichrome (n=25). Additionally, 
immunohistochemical staining (n=26) with specific amyloid antibodies was performed. 
ECV in EMBs was quantified using TissueFAXS software in Trichrome stained (Histo-ECV) 
as well as in immunohistochemically stained samples (Immunohisto-ECV). ECV by CMR 
was quantified with T1 mapping using the Modified Look-Locker Inversion recovery (MOLLI) 
sequence (MOLLI-ECV). Spearman’s correlation and Bland-Altman plots were used for 
correlation analysis and assessment of agreement.  
Results. The study population consisted of 9 (34.6%) wild-type transthyretin and 17 
(65.4%) light chain CA patients. Median Histo-ECV was 52.8% (IQR: 40.5 – 68.9), median 
Immunohisto-ECV was 32.8% (IQR: 23.6 – 52.5) and median MOLLI-ECV was of 48.3% (IQR: 
41.7 - 59.2). MOLLI-ECV was strongly correlated with Histo-ECV (R=0.764, p<0.001) and 
Immunohisto-ECV (R=0.526, p=0.006). Additionally, MOLLI-ECV showed good agreement 
with Histo-ECV as well as Immunohisto-ECV.  
Conclusion.  We could demonstrate that MOLLI-ECV accurately quantifies ECV and amyloid 



within the myocardium of CA patients. Thus, ECV by CMR has the potential of becoming a 
monitoring tool for new therapeutic agents in CA patients.  
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The synovium is a distinctly organized mesenchymal tissue located at the interface 
between the fibrous capsule and the cavity of diarthrodial joints. In arthritis, this tissue 
hosts the inflammatory process. Using an in-vitro 3D synovial organoid culture, we explored 
the structure-function relationship of the synovium.  
Fibroblast-like synoviocytes (FLS) from rheumatoid arthritis (RA) patients were cultured in 
Matrigel spheres and for selected experiments challenged with proinflammatory cytokines. 
H&E staining of organoid sections was used to determine cellular organization of the 
tissue-like structure. Cell proliferation and tissue formation were determined over time by 
using Ki67 staining and two-photon laser microscopy, respectively. Cellular movement was 
monitored by combining microfluidics with live cell imaging techniques. Gene expression 
profiling was performed at the early and mature stage of the evolving synovial tissue via 
qPCR and RNA sequencing. 
Comparison of H&E stained sections between early and mature tissue stages 
demonstrated evidence for spontaneous tissue formation resembling the in-vivo 
lining/sublining architecture of the synovium. Live-cell imaging showed movement of 
sublining FLS into the lining structure. In addition, we observed increased proliferative 
activity of cells at the lining layer. Gene expression profiling revealed 276 differentially 
expressed genes (DEG) in late stage organoids when compared to early cultures. Many of 
these genes were also differentially expressed at inflammatory states when compared to 
controls. 
The 3D synovial organoid culture reveals cellular mechanisms of synovial tissue formation 
and provides insight into the gene expression profile during that process. Strikingly, in 
inflammatory conditions, similar cellular programs are re-activated potentially resulting in 
hyperplasia and tissue dysfunction. 
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Hypertension will be affecting 1.5 billion people by 2025 and is the greatest contributor 
towards cardiovascular disease. About half of all hypertensives are proposed of being salt-
sensitive, meaning that they react with a higher increase in blood pressure per ingested 
gram of salt. A novel method now enables the measurement of salt sensitivity (SS) from 
venous blood. Since chronic kidney disease (CKD) patients are at high risk of developing 
hypertension, we investigated their SS to allow for initiation of directed salt-lowering 
therapy like renin-angiotensin system (RAS) blockade or diuretics 
This exploratory cross-sectional study was conducted with CKD patients (n=36) grouped by 
non-diabetic CKD, type II diabetes mellitus (T2DM) and kidney transplantation. Age-
matched healthy controls (n=24) were used as reference. Salt sensitivity was assessed by 
SBTmini (Care Diagnostica, Germany). Medication and vital parameters were recorded at 
time of sampling. 
Patients without RAS blockade or diuretics showed highest SS (>150%) relative to healthy 
controls. Patients under this therapy had moderate SS (110%);  similar in all three patient 
groups. T2DM patients without RAS blockade had highest SS (170%). Hypertension was 
controlled in all cases. 
Anti-hypertensive therapy with RAS blockers or diuretics showed lower SS as compared to 
patients receiving beta-blockers or Ca-channel blockers. SS might be high in these 
patients, leaving them at risk for salt-dependent hypertension. Dietary salt reduction or 
sodium wasting medication must be evaluated in these high-risk patients to reduce 
cardiovascular risk. 
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Human Cytomegalovirus (HCMV) is leading to increased mortality in immunocompromised 
individuals. The fine specificity of the HCMV- specific antibody (Abs) response is not yet 
fully understood. We now analyzed the impact of HCMV- specific IgG1 Abs heavy chain 
variants in the CH1 region on neutralization and the ability to activate NK-cells for Ab 
depended cellular cytotoxicity (ADCC). In a study cohort of 100 HCMV seropositive 
individuals we determined the IgG1 heavy chain GM3/17 variants by genotyping. The 50% 
neutralization titer (NT50) of the plasma samples was determined in a neutralization 
ELISA. The NK-cell activation was analyzed in a reporter assay and the 50% effective 



concentration (EC50) was determined. HCMV specific IgG1 Abs bound to infected cells were 
quantified by immunofluorescence, and the EC50 of the serum was determined. 
Genotyping of the study cohort revealed that 51 patients had the IgG1 GM3/3 variant, 37 
donors the GM3/17 and 12 donors the GM17/17 variant. The NT50 was significantly lower 
in individuals encoding for GM3/17 compared to that of persons with the GM3/3 variant 
(p=0.0276; Tukey’s test), revealing a higher neutralization capacity in persons with GM3/17 
variant. In addition, Abs of individuals encoding for the GM3/17 allotype were found to bind 
more efficiently to CD16a expressing effector cells compared to Abs with GM3/3 and 
GM17/17 variants, as shown by in the EC50 (p= 0.0001 and p= 0.0095; Tukey’s test). No 
significant differences were found between the IgG1 GM3/3 and GM17/17 genotype (p= 
0.993; Tukey’s test). IgG1 binding assays revealed no significant differences in the EC50 of 
the serum between the different variants. Our data show that effector functions of the 
HCMV specific Abs are associated with the patients’ IgG1 heavy chain variants and that the 
neutralization and the activation of NK-cells by HCMV- specific ABs are significantly higher 
in patients with the IgG1 GM3/17 variants compared to that with GM3/3.                   
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Peritoneal dialysis (PD) is an alternative to hemodialysis. Chronic exposure to PD-fluid 
(PDF) causes injury of mesothelial cells (MC) but also induces cytoprotective mechanisms. 
Recent studies suggest that PDF blocks the heat shock response (HSR), one of the 
evolutionary most important stress responses. The resultant increased vulnerability of the 
MC could lead to progressing fibrosis of the peritoneal membrane. This study tested the 
hypothesis that cytoprotective stress responses may be inadequate in mesothelial cells 
exposed to standard heat sterilized PDF (H-PDF) due to presence of glucose degradation 
products (GDP). Human mesothelial cells were exposed in-vitro to H-PDF or lab-made 
filter-sterilized PDF (F-PDF) or culture medium. The induction of the HSR in human MC was 
analyzed using combined models of PDF-exposure and heat stress as the gold standard. In 
addition single cytotoxic components of PDF (glucose degradations products (GDP) and 
acidosis) were investigated. Effects of GDP on cellular viability, stress proteome and 
activation of the heat shock transcription factor HSF-1 were assessed with and without 
addition of alanyl-glutamine (AlaGln). Exposure to H-PDF resulted in cellular damage but 
inadequate stress responses, with dampening of the stress proteome and reduced Hsp72 
expression. GDP at concentrations present in H-PDF blocked HSE promoter mediated 
transcriptional activity in mesothelial cells associated with inadequate increase of 
pS326HSF1. Addition of AlaGln restored HSF-1 activation and improved survival in a cell 



line and in patient-derived primary mesothelial cells. GDP mediated dampening of cellular 
stress responses via suppressed HSF-1 activation represents a novel pathomechanisms in 
H-PDF exposed mesothelial cells, and an attractive therapeutic target in PDF induced 
peritoneal damage. Supplementation of H-PDF with AlaGln restores the cytoprotective 
stress responses, resulting in improved resistance of mesothelial cells to H-PDF exposure. 
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Risk prediction models are important elements of health screening programs, enabling the 
computation of individualized disease risk for a patient. Since many such models have 
been published recently, some researchers have advocated against the development of 
new models as an inefficient way of improving risk prediction. By contrast, updating 
existing models with new cohorts allows for combining existing and new evidence. Various 
proposals were made for updating survival prediction models, including the re-estimation 
of their calibration-in-the-large (i.e., updating only the baseline survival function of Cox 
models or the intercept of parametric survival models), the re-estimation of regression 
coefficients, or their extension by further predictor variables. Here we report on our 
experiences in updating four cardiovascular disease [CVD] risk prediction models: the 
Framingham CVD risk models from 2008 and 1991, the ACC/AHA atherosclerotic CVD risk 
model and the European SCORE model for fatal CVD. Our updating cohort comprised 1.5M 
individuals who participated in the Austrian health screening program where CVD risk is 
regularly assessed. In theory, model updating should be a simple task, but in practice 
several challenges arose. First, some prediction models were reported in insufficient detail, 
and additional assumptions had to be introduced for updating. Second, the complexity of 
computations may quickly border on capabilities of contemporary computers if the 
updating cohort is very large. Finally, we encountered difficulties in updating parametric 
survival models which were caused by intransparent reporting of their exact 
parametrization both in published models and software packages. By means of the four 
examples we lead the audience through various challenges faced in the updating process. 
We critically discuss our proposed solutions and possible alternatives. Finally, we compare 
the performances of the updated models to the original ones in a test data set. 


