











































































































































































































































































































































































































PI1-57

Computational support for diagnosis of Alzheimer's
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The majority of cases of dementia can be attributed to Alzheimer’s disease (AD) [1]. The
biggest genetic risk factor for AD is Apolipoprotein E (ApoE) E4 allele, where the presence
of the allele translates to an increased risk of AD [2]. Application of diagnostic tests in
clinical setting carries the need of robust system for following patients’ data. As of now
there was no assessment of ApoE allele frequency performed in Slovene AD and healthy
populations. Our aim is to perform the genotyping and at the same time develop an
information system suitable for diagnostic laboratories. We present an implementation
of an information system, which is a part of a larger project called INFOGEN. INFOGEN
aspires to create a versatile information system suitable of holding sample data for
laboratories involved in a wide variety of medical research topics. Our database is
normalized, the data is stored anonymously and the interface enables both automatic
and manual entry of data. The traceability of the samples and ease of inputting the data
is accomplished by the use of QR codes. At the end of processing pipeline the report is
generated for each sample. The developed information system represents an open-
source alternative to commercially accessible data management and analysis tools. It
enables a safe storage of data and the traceability of the samples during testing. The
current database stores data belonging to already obtained samples as well as DNA
quality tests and genotyping results.

Acknowledgements: This work was co-financed by the Republic of Slovenia and the European
Union under the European Social Fund (project ID 25-13-3) by Slovenian Research Agency
grants P1-0390, P2-0359 and the infrastructure grant ELIXIR.
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The CRISPR/Cas system emerged as the highly potent tool for genome engineering and
regulation of gene transcription. This novel gene editing tool consists of Cas9 enzyme,
representing the scissors and RNA complex as the precise targeting component.
TracrRNA and crRNA, an RNA complex, guides endonuclease Cas9 to target the desired
genome site, which bears a short PAM sequence, that is recognized by the Cas9 protein.
Target DNA is then cleaved and double stranded breaks of targeted DNA are repaired
with cell repair mechanisms. Using CRISPR/Cas9 system we can make knockout models
by introducing indel mutations or knock in models by codelivery of a donor DNA that
reacts like a DNA template for the repair. Another important benefit of CRISPR/Cas
system is highly efficient gene expression alteration. By using catalytically inactive
endonuclease dCas9 that possesses no activity and acts only as a binding tool to DNA to
recruit heterologous activation or repression domains we can regulate gene expression.
One of the additional important features of CRISPR is that it can function in basically any
type of cells or organism. However the efficiency of its delivery into cells, particularly for
safe therapeutic in vivo applications, remains a major bottleneck. Extracellular vesicles,
released by cells, can mediate the transfer of different functional molecules. We have
shown the efficient packaging and delivery of the CRISPR/Cas system via extracellular
vesicles to target cells. Extracellular vesicles can transfer the functional Cas9 or designed
transcriptional regulator dCas9-VPR, enabling genome editing or regulating gene
transcription. Delivery and robust genome editing and gene upregulation function was
shown for cell lines, primary cells and in the animals. /n vivo delivery of dCas9-VPR/sgRNA
by using extracellular vesicles demonstrated therapeutic efficiency in a mouse model of
liver damage, which opens the path towards therapeutic applications.
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The most common malignant liver tumour of contemporary society is hepatocelullar
carcinoma (HCC). Non-alcoholic (fatty) liver disease (NA(F)LD) as an increasing disorder of
the liver has been recently identified as one of the important etiological cause of HCC
development. The association between NA(F)LD and HCC is alarming due to the high
prevalence of NA(F)LD and consequently of the globally rising incidence of HCC. The
general risk of the NA(F)LD induced HCC is much higher in males. Interestingly, after the
menopause the frequency of HCC in females becomes 1.5-fold higher compared to the
males, possibly due to reduced sexual hormones and increased hepatocellular damage
and liver inflammation.

To investigate the HCC occurrence due to NA(F)LD induced by the block in cholesterol
synthesis we used two hepatocyte knockout mouse models of lanosterol 145-
demethylase (Cyp57). The first is the model where the floxed Cyp57 gene is deleted in the
hepatocytes by Cre recombinase under control of the albumin promoter (Alb-Cre)
(H9P*™). The second is the HYP°7 99*4%* mouse model which allows a time-dependent
control of Cyp51 deletion upon application of doxycycline.

Analysis of gene expression in hepatocytes as parenchymal cells that represent just over
50% of total cells in mouse liver was by qPCR while expression profiling by microarrays is
in progress. Histopathology and immunohistochemistry were performed on liver
sections.

Our current results show age-dependent development of NA(F)LD induced HCC in the
HYP*™ mouse model. First tumour development is observed in year 1 with a rising
number at later age and depends on the sex with a female to male ratio of 2:1. The
results of expression profiling with identification of biochemical pathways and networks
involved in the progression from NA(F)LD to HCC and their biochemical validation will be
discussed.
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Introduction: The analysis of the existing published data and Dutch Pharmacogenetics
Working Group (DPWG; https://www.pharmgkb.org/page/dpwg) guidelines performed by
the U-PGx Consortium showed that actionable drug prescribing for 56 drugs is most
strongly linked to 13 pharmacogenes (www.pharmgkb.org/cpic/pairs) [1]. One of the
aims of the Horizon2020 project Ubiquitous Pharmacogenomics (U-PGx): Making
actionable pharmacogenomic data and effective treatment optimization accessible to
every European citizen (www.upgx.eu) was to implement genetic testing for a panel of
pharmacogenes to support a clinical study on preemptive pharmacogenetics testing in
seven European countries, including Slovenia.

Methods: 1. Identification of a panel of common functional variants within the 13
pharmacogenes with major influence on interpatient variability in drug response and
existing evidence based treatment guidelines; 2. Setting up of the infrastructure and
methodology for prospective genotyping for selected variants.

Results: In total 48 common functional SNPs within these genes along with the CYP2D6
gene deletion and duplication were identified as targets for pharmacogenetics testing.
Allele-specific PCR fluorescence-based endpoint genotyping (KASPar) was chosen as the
genotyping method and SNPline (LCG Group) genotyping system was set up at the
Pharmacogenetics Laboratory. The respective KASPar assays were designed and
validated by LCG Group and Biologis and introduced and tested at the Pharmacogenetics
Laboratory. XL-PCR amplification followed by SNP genotyping was used to detect CYP2D6
gene deletion and duplication alleles.

Conclusion: We have successfully implemented the genotyping methodology and
infrastructure for preemptive pharmacogenomics testing within the U-PGx Project.

Acknowledgements: This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement No 668353.
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Glioblastoma (GBM) is the most lethal and common brain tumour due to malignant and
therapy resistant fraction of GBM stem-like cells (GSLCs) that reside in tumour specific
niches. Identification of proteins and their signalling pathways within the GSLC niches
may have therapeutic value, because niche-residing GSLCs are therapy resistant and
their removal from the niches may increase sensitivity to anti-cancer therapy. Invasion-
associated proteases cysteine cathepsins (CTSs) B, K and X are possibly responsible for
the remodelling of the niche stroma, in particular for the cleavage of chemotactic
cytokine stromal-derived factor SDF-15 (Breznik, 2016), being co-localized with its
receptor CXCR4 and GSLC markers in the niche (Hira 2016). Here, we determined the
expression of CTSs in peri-arteriolar GSLC niches in serial sections of 25 human GBM
samples using chromogenic immunohstochemistry. Moreover, we aimed to detect the
activity of these CTSs in the area of GSLC niches using histochemical fluorescence
method and specific substrates for CTSB and K (Van Noorden, 1987). Our results showed
that peri-arteriolar GSLC niches, expressing GSLC markers CD133 and nestin, SDF-15 and
smooth muscle actin (SMA) associated with muscle cells in the arterioles’” wall, are
present in GBM sections and express high levels of CTSB, K and X. However, these
proteases were also expressed in other parts of GBM tissues, CTSB in particular at the
invasive edges as demonstrated previously (Strojnik, 1999). Furthermore, we observed
the activity of CTSB, but not that of CTSK, in the same GSLC niches, which were
characterized by the expression of stem cell markers. Taken together, we proved that
CTSs are present in GSLC niches around large arterioles. The next step is to unravel the
mechanisms with respect to the role of CTSs in release of GSLCs out of their protective
niches. We hypothesize that CTS activity regulate GSLC adhesion and migration out of
the niche by cytokine SDF-15 cleavage (Hira, 2017).
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Amino acids represent an important biochemical marker for a group of inborn errors of
metabolism called aminoacidopathies. Regular and accurate monitoring of blood amino
acids is also very important for a successful management of patients, to evaluate their
nutritional status and dietary compliance. lon-exchange chromatography (IEC) with post-
column ninhydrin derivatisation represented a gold standard in quantitation of amino
acids in physiological samples. In recent years IEC method is being replaced by tandem
mass spectrometry (MS/MS). Advantages of the later method are mainly shorter time of
analysis and greater specificity. The main focus of our study was to assess the influence
of measured values on clinical interpretation of the results.

We quantified amino acids in blood plasma of 123 children. The Bland-Altman test was
used to compare agreement between methods. The expected limit of agreement that
does not affect the clinical interpretation was set at 15%. Results showed that percent
differences for 11 amino acids were below the set 15%, except for citrulline (31%), serine
(19.5%) and tyrosine (19.0%). Accuracy and precision were also calculated. Accuracy was
better for IEC method (RSD 3 - 13.5%) compared with RSD for the LC-MS/MS method
(4.3-14.8%). Precision was calculated as relative error between measured values of
control plasma and true values. The results were similar between methods. We set 15%
acceptability of errors for both parameters, which were not exceeded. Correlation
coefficient > 0.70 showed high degree of linear relationship between the two methods.

In conclusion we showed high degree of agreement between methods for most of amino
acids compared. We can conclude that IEC method can be replaced with LC-MS/MS
method, as average differences between methods do not influence clinical interpretation
of the results. Although when monitoring tyrosine levels single method is preferred and
new reference ranges should be calculated for citrulline.
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Erythrocytosis is blood disorders characterized by an increased mass of erythrocytes,
hematocrit (Ht) and hemoglobin (Hb). It is caused by an inherited or acquired mutations
or as a compensatory mechanism in some chronical disorders. Polycythemia vera (PV) is
the most common acquired erythrocytosis caused by mutations in Janus kinase 2 (JAK2).
Familial erythrocytosis (FE) is a rare congenital disorders with different genetic
background [1]. Type 1 FE (ECYT1) is primary FE caused by mutation in erythropoietin
receptor (EPOR). Other secondary FE are caused by several mutations of factors involved
in oxygen sensing pathway leading to increased erythropoietin (EPO) production, such as
Von Hippel-Lindau tumour suppressor (VHL, indicative for ECYT2), HIF prolyl hydroxylase
2 (PHD2, indicative for ECYT3) and hypoxia-inducible factor 2 alfa (HIF2A, synonym for
Endothelial PAS domain protein 1 (EPAS1), indicative for ECYT4). Recent whole-genome
sequencing identified 21 candidate genes and variants involved in FE [2].

The aim of our study was to analyse frequencies of JAK2 negative FE and to extend
diagnostic procedures by development of additional molecular-genetic tests.

Current diagnostic procedure in Slovenia enables exclusion of JAK2 gene mutations, the
cause of PV. JAK2 negative patients are not tested further. Within our study we
determined sequence variants of the EPO, EPOR, VHL and EPAST gene associated with FE,
now in process of integration into diagnostic procedures for FE in Slovenia [3]. JAK2
negative patents with increased Ht (n = 81) were invited to collaborate in extensive
questionnaire and genetic testing. Lifestyle and comorbidities were assessed to
determine correlations with clinical pictures.

New diagnostic tests will enable to determine genetic variations and frequencies of FE in
Slovenian population in correlation with clinical picture.
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Pre-emptive pharmacogenomic testing can lead to improved patient treatment
outcomes, however its application to clinical practice is mostly limited to single drug-
genes pairs [1]. The clinical study PREemptive Pharmacogenomic testing for Preventing
Adverse drug REactions (PREPARE) within the Horizon2020 project Ubiquitous
Pharmacogenomics (U-PGx) (www.upgx.eu) aims to establish, if implementation of PGx-
guided drug prescribing for a panel od drug-pharmacogene pairs reduces drug-genotype
associated adverse drug reactions (ADRs) in comparison to patients receiving standard of
care treatment in seven European countries, including Slovenia. Within a prospective,
block-randomized, controlled clinical study, pre-emptive genotyping is performed for a
panel of 13 pharmacogenes with available treatment guidelines. Slovenia was
randomized to start with PGx-guided prescribing (study arm) and will switch to standard
of care (control arm) after 18 months. In total 1200 patients will be included. Currently,
patients are recruited at the University Clinical Center Ljubljana and Health Care Center
Ljubljana, to be followed by the University Psychiatric Clinic Ljubljana and Health Care
Center Kocevje. Patients in routine care are invited in the study when first prescribed a
drug with DPWG guideline. DNA samples from patients are genotyped for a panel of 48
genetic variants in 13 pharmacogenes. For study arm genotype data and DPWG
guidelines are used by physicians to guide the dose and drug selection for the study
drugs. For control arm, genotype data will be reported after the end of the study. All
patients are followed-up for 12 weeks to assess the impact of preemptive genotyping on
patient outcomes and cost-effectiveness. Within the U-PGx project and the PREPARE
study, panel-based pre-emptive pharmacogenetic was successfully introduced in
Slovenia.

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 668353.

References: 1. van der Wouden C. H., et. al. (2017) Clin Pharmacol Ther 101(3), pp. 341-58.
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Introduction: Immune checkpoints are crucial modulators of a balanced physiological
immune response. Tumours can exploit these mechanisms to acquire immune
resistance, which promotes survival of cancer cells and tumour progression. Recently,
therapeutic approaches inhibiting immune checkpoints programmed cell death 1 (PD-1)
or programmed cell death 1 ligand 1 (PD-L1) have been successful in several tumours.
Furthermore, platinum drugs were shown to affect immune response, and expression of
PD-1 and PD-L1 was associated with resistance to cisplatin. Cisplatin-based
chemotherapy is commonly used in malignant mesothelioma (MM), an aggressive cancer
of pleura or peritoneum. Our aim was therefore to determine whether single nucleotide
polymorphisms (SNPs) in genes for PD-1 and PD-L1 influence the outcome of cisplatin
based chemotherapy in MM patients.

Methods: The study included 171 MM patients treated with gemcitabine/cisplatin or
pemetrexed/cisplatin doublet chemotherapy. All were genotyped for six SNPs in genes
coding for PD-1 (PDCDT) and PD-L1 (CD274). Cox and logistic regression were used to
assess their influence on treatment outcome.

Results: CD274 rs4742098 (c.*2635A>G) was significantly associated with the outcome of
gemcitabine/cisplatin chemotherapy: carriers of at least one polymorphic allele had
significantly longer PFS compared to carriers of two wild-type alleles (9.1 vs 7.1 months,
HR = 0.64, 95% Cl = 0.43-0.94, P = 0.025), as well as significantly longer OS (21.5 vs 14.0
months, HR = 0.59, 95% ClI = 0.39-0.91, P = 0.016). They were also more likely to achieve
partial or complete response (OR =2.19, 95% Cl = 1.02-4.71, P = 0.045).

CD274 rs4742098 was also associated with increased risk of nausea or vomiting (P =
0.024) and alopecia (P = 0.036). CD274 rs4143815 and PDCDT rs10204525 were also
associated with increased risk of nausea or vomiting (P = 0.023 and P = 0.025,
respectively).

Conclusion: In conclusion, genetic variability of immune checkpoints may influence
response to gemcitabine/cisplatin chemotherapy in MM and may potentially contribute
to a more personalized treatment approach.
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AMP-activated protein kinase (AMPK) plays a key role in regulation of whole-body energy
metabolism. AMPK activation in skeletal muscle, a major site of postprandial glucose
uptake and insulin resistance in type 2 diabetes, increases glucose uptake and fatty acid
oxidation. AMPK is therefore a promising pharmacological target to treat type 2 diabetes.
Methotrexate, a widely used antirheumatic drug, inhibits clearance of ZMP, an AMP-
mimetic and the active form of AMPK activator AICAR (5-aminoimidazole-4-carboxamide-
1-5-D-ribofuranoside), and promotes AMPK activation in skeletal muscle [1].
Sulfasalazine (SSZ), another widely used antirheumatic drug, also inhibits clearance of
ZMP [2], indicating it might act as an AMPK activator.

We determined whether SSZ or its metabolites 5-aminosalicylic acid (5-ASA) and
sulfapyridine activate AMPK in skeletal muscle. We treated rat L6 myotubes and primary
human myotubes with 1 mM SSZ, 5-ASA or sulfapyridine. In L6 myotubes SSZ increased
phosphorylation of the AMPK 5-subunit (Thr172) as well as phosphorylation of acetyl-
CoA carboxylase (ACC, Ser79), a downstream target of AMPK. Similarly, phosphorylation
of ACC was increased in SSZ-treated human myotubes. We also examined whether
therapeutic concentrations of SSZ might activate AMPK. Low concentrations of SSZ (50-
300 puM) increased phosphorylation of AMPK and ACC in human myotubes. Increase in
AMPK and ACC phosphorylation was also observed in L6 myotubes, although the
difference did not reach statistical significance. Sulfapyridine and 5-ASA did not alter
AMPK and ACC phosphorylation.

Collectively, our results show that SSZ acts as an AMPK activator, while its two
metabolites, sulfapyridine and 5-ASA, do not. Our findings might have important
implications for further development of clinically useful AMPK activators.

This study was supported by ARRS (P3-0043, J7-8276).
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Introduction: Plasma trans-activation response element (TAR) RNA has been suggested as
a possible biomarker for determining the HIV-1 reservoir size in infected individuals. TAR
RNA is produced during non-processive transcription in HIV-1 productively infected and
latent T cells. The aim of this study was to determine whether TAR RNA can be found in
the blood plasma of aviremic HIV-1-infected patients and to examine whether TAR levels
correlate to patient clinical characteristics.

Methods: This study accessed 55 plasma samples from the SCOPE cohort: 9 uninfected, 8
viremic (non-controllers) and 38 aviremic (19 ART-suppressed, 19 elite controllers)
subjects. Subjects were characterized with respect to age, gender, ethnicity, HIV status
(CD4+ and CD8+ counts, and HIV RNA level) and ART regimen. All subjects provided
informed consent and the parent study was approved by the UCSF Committee on
Human Research. For TAR RNA detection, RNA extracted from plasma and plasma
exosomes was reverse transcribed, amplified by PCR with TAR-specific primers and
analysed by gel electrophoresis. Statistical analysis was performed using IBM SPSS
Statistics (v19.0).

Results: Our optimised PCR-based assay provided 100% specificity and 100% sensitivity
for detection of TAR RNA. TAR RNA was present in clinical samples of 63% (24/38) of
aviremic HIV-1-infected patients, who were either treated with antiretroviral therapy or
were elite controllers. Of those, TAR RNA of exosomal origin was detected only in 37.5%
(9/24). Statistical analysis of obtained data has shown that TAR RNA levels did not
correlate with patient gender, age, CD4 levels, CD8 levels and treatment regime, but
showed a statistically significant correlation with CD4/CD8 ratio (P = 0.047).

Conclusion: This study is the first to investigate plasma TAR RNA in a relatively large
cohort of HIV-1 infected patients. Furthermore, we show that the TAR RNA molecules in
the plasma of these aviremic patients are not limited to exosomes.
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Ovarian cancer is the sixth leading cause of cancer-related death in Europe, with poor 5-
year survival rate and compared to other cancers the overall survival has not increased
significantly in the last 40 years (Bast, 2011). The high mortality rate of ovarian cancer
patients is partly due to the lack of effective screening and diagnosis methods and the
development of resistance to all classes of chemotherapeutical agents (Armstrong et. al.,
2012). The mechanisms underlying the development of resistance have been intensively
studied and include repair of DNA lesions, altered cellular transport of the drug,
increased antioxidant production and reduction of apoptosis, among others.

The involvement of the AKR1C enzymes in the mechanisms of resistance to platinum and
taxane based drugs have not been defined in detail; however the human AKR1C
enzymes metabolize a variety of xenobiotics, including doxorubicin and oracin, which
partially explains their involvement in drug resistance (Novotna et. al., 2008). Increased
AKR1C3 levels have been shown in ovarian cancer cell lines resistant to carboplatin and
docetaxel, while to the best of our knowledge increased levels of AKR1C3 have not yet
been reported in larger sets of ovarian cancer specimens.

The objective of this study is thus to examine AKR1C3 levels in serous ovarian cancer and
to evaluate the potential association between AKR1C3 and drug resistance. We have
collected 132 formalin-fixed, paraffin-embedded samples of serous ovarian cancer at the
University Medical Centre Ljubljana, Slovenia and at the Medical University Vienna,
Austria together with all relevant clinical information. Preliminary immunohistochemical
staining with anti-AKR1C3 antibodies (Sigma-Aldrich, clone NP6.G6.A6) showed weak
staining in nuclei and cytoplasm of epithelial cells. The whole set of samples will be
stained automatically on immunostainer (BenchMark XT, Ventana Medical Systems).
Scoring and results of the correlation studies will be presented.
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Suicide is one of the most common causes of death in the world and also in Slovenia,
where approximately 500 people commit suicide every year. It is a very complex
phenomenon, resulting from an interplay of several environmental and genetic factors.
Researches on suicide are crucial as they help us to understand the genetic background
of suicidal behaviour and thus to find potential treatments.

Suicidal behaviour is one of the research fields in the laboratory of the Institute of
Biochemistry in Ljubljana, where numerous human samples, such as blood,
cerebrospinal fluid, liquor and brain tissue, are collected every week. Storing this large
amount of data in notebooks or Excel tables could cause loss of information as they do
not provide orderliness, sufficient traceability and user-friendliness. Therefore, we
decided to establish a new information system that would enable more efficient and
organised storage of information about human samples obtained from suicide victims.
Our recently designed multi-purpose information system enables the storage of
information about collected and/or analysed samples, managing and editing the data,
searching for suitable samples for experiments, as well as statistical analyses and
comparison between the samples. Furthermore, it is necessary to keep a record of
stored original samples, extracted DNA and RNA samples, as well as results of performed
analyses (such as gene expression analyses — gqPCR, DNA methylation). For this reason,
the information system supports data import and export in CSV format, which enables
fast and reliable data entry and compatibility with the majority of commercial software
products for data management and analysis. It was designed with open-source tools. A
great advantage of the system is its accessibility to a targeted community of authorised
researchers.

We believe that the system will contribute to better organisation of laboratory work also
in other medical related research fields.
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Introduction: We present two cases with coexistence of two distinct genetic conditions in
one individual. Neurofibromatosis and Klinefelter syndrome are relatively frequent
genetic disorders affecting 1/3000 and 1/1000 people, respectively. Both are clinically
defined genetic disorders with neurobehavioral development and variable phenotypic
outcome.

Methods and results: At first standard cytogenetic analysis, karyotipization on GTG
banded metaphases from peripheral blood and fluorescence in situ hybridization were
performed. Primary chromosomal aneuploidies 47,XXY were detected in both cases
confirming the clinically suspected Klinefelter syndrome. Later on, following an unusual
clinical presentation with typical signs of neurofibromatosis, a second genetic disorder
was suspected. Therefore, next generation sequencing (NGS) of the neurofibromatosis
related genes NF1, NF2, SPRED1 was issued. In each case different heterozygous
nonsense mutations in NF1 gene, namely p.Arg461Ter (c.1381C>T) and p.Arg1362Ter
(c.4084C>T) were found. Both mutations were already reported as pathological in
patients with neurofibromatosis type 1.

Conclusion: The coexistence of two distinct genetic conditions is known to be a rare
event. Nevertheless, we report two cases of a coexistence of neurofibromatosis type 1
and Klinefelter syndrome that according to our knowledge have not been reported yet.
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Gastric adenocarcinoma has been in decline in most developed countries in the last few
decades. Nevertheless, this disease remains one of the most common causes of cancer-
related death worldwide. The poor outcome has been attributed to late detection of the
condition, aggressive pathogenesis and lack of symptoms during the early stages of
tumour development. One of the most prominent global features of sporadic gastric
cancers is genomic instability, which can be distinguished via two common footprints
found in cancer genomes. The first, microsatellite instability (MSI), has been fairly well
elucidated and attributed to defects in mismatch repair genes. Another type,
chromosomal instability (CIN) is characterized by frequent chromosome missegregation
and has been associated with poor patient prognosis. It has been hypothesized that
reduced mitotic fidelity could contribute to cancer progression by increasing genetic
diversity among tumour cells. In addition, CIN may be influenced by exposure to the
cytotoxic drugs used for chemotherapy.

The primary aim of this study was to determine whether selected polymorphisms in
mitotic kinase BUB1B and kinetochore proteins contribute to gastric cancer risk. A group
of 520 patients diagnosed with gastric cancer and control subjects were included in the
genotyping association study.

AA genotype of rs1801389 was more represented in gastric cancer patients than
expected (P = 0.036). Under the recessive model, patients with AA genotype had 3-times
higher odds for developing gastric cancer. Patients with GG genotypes of rs1565866 and
rs2277559 had increased risk of developing a more aggressive diffuse form of gastric
cancer. Survival of patients was associated with perineural invasion and lymph node
involvement.

In conclusion, the study revealed significant associations of polymorphisms in mitotic
gene BUBTB with gastric cancer risk and histopathological features.
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The occurrence of neurodegenerative diseases in the past years is constantly growing.
Although Alzheimer's and Parkinson's diseases probably get the majority of attention,
researchers are also putting more effort in understanding less common
neurodegenerative disease such as amiotrophic lateral sclerosis (ALS). All these
disorders are known for their association with protein misfolding and aggregation. To be
able to cure such disease we first have to understand their development and
progression. The development of cellular and animal models that reproduce central
aspects of neurodegeneration has been crucial for our understanding of these diseases.
Yeast Saccharomyces cerevisioe has been recognized as a powerful tool to study the
molecular basis of different neurodegenerative diseases, since several pathways
associated with neurodegeneration are conserved between yeast and humans, such as
protein quality control, apoptotic and necrotic cell death, protein folding, trafficking and
secretion. In our study, yeast S. cerevisiae expressing human TDP-43 fused to GFP was
used. After adding galactose as inductor and glucose as repressor of TDP-43 expression,
yeast growth was monitored by measuring optical density, culturability and total cell
number. Expression of TDP-43 was followed by measuring fluorescence of cell
suspension ad formation of protein aggregates was detected by fluorescence
microscope. Preliminary results showed that aggregation of TDP-43 in the yeast cells has
occurred and the response of yeast to aggregation was dependent on the growth phase.
Results present a good basis for further research of TDP-43 aggregation toxicity as well
as modulation of toxicity by small molecules and extracts of natural origin.
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Hotspot mutations in isocitrate dehydrogenase 1 (IDH1"Y") initiate low grade glioma
(LGG) and secondary glioblastoma and induce neomorphic activity that converts 5-
ketoglutarate (5-KG) to the oncometabolite D-2-hydroxyglutarate (D-2-HG). This causes
metabolic rewiring that is not fully understood and in vitro studies have shown that
IDH1MT cancer cells rely on glutaminolysis, providing cells with 5-KG via activities of
glutaminase (GLS) and glutamate dehydrogenase (GLUD). We first show by in silico
analysis of 269 IDH1 wild-type (/DH1"") and 408 IDH1"" gliomas, obtained from the The
Cancer Genome Atlas (TCGA) database, that /DH1"" gliomas have high expression levels
of genes encoding for enzymes that are involved in glycolysis and acetate anaplerosis.
On the other hand, the tricarboxylic acid (TCA) cycle, rather than glycolytic lactate
production, is the predominant metabolic pathway in IDH7"" gliomas and is driven by
lactate and glutamate anaplerosis to facilitate production of 5-KG, and ultimately D-2-HG.
IDH1""- and IDH1"""-related differences in expression were found in both LGG and
glioblastoma. Furthermore, via in situ enzymatic activity mapping, we show in human
gliomas and in xenocraft models that GLUD activity is increased and GLS activity is
decreased in IDHT"" glioma, indicating that IDH1"" gliomas depend on glutamatolysis,
rather than glutaminolysis. Finally, we confirmed the glutamate dependency of /DH7"/"
gliomas by MRS-flux analysis. We show that IDH1"" gliomas have a typical Warburg
phenotype and rely on acetate anaplerosis whereas IDH1"Y" gliomas are glutamate and
lactate dependent. This metabolic rewiring in IDH1"'" glioma, enables targeting of
glutaminolysis rather than direct inhibition of IDH1YYT for therapy. It diminishes the
supply of glutamate-derived 5-KG and directly inhibits the production of D-2-HG and
simultaneously worsen the redox status of the glioma cells by inhibiting NAD(P)H
production by GLUD.
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Pharmacological activation of the AMP-activated protein kinase (AMPK) in skeletal muscle
is a promising approach for treatment of type 2 diabetes. The search for clinically useful
AMPK activators is therefore a major focus of current research. ZMP (AICAR-
monophosphate) is an AMP-mimetic and a pharmacologically active form of the most
commonly used AMPK activator AICAR. Methotrexate (MTX), a widely used antirheumatic
drug, increases intracellular concentrations of ZMP by inhibiting its conversion to inosine
monophosphate and enhances AICAR-stimulated AMPK activation in skeletal muscle.
Sulfasalazine (SSZ), another widely used antirheumatic drug, also inhibits ZMP clearance.
We explored whether SSZ enhances AICAR-stimulated AMPK activation in skeletal
muscle.

We treated rat L6 myotubes, grown in nucleoside-free media, with SSZ, MTX and/or
AICAR. Activation of AMPK was assessed by measuring phosphorylation of the AMPK a-
subunit (Thr172) and phosphorylation of its downstream target acetyl-CoA carboxylase
(ACC, Ser79). SSZ alone increased AMPK and ACC phosphorylation in dose-dependent
manner. MTX markedly increased AICAR-stimulated phosphorylation of AMPK and ACC.
Conversely, SSZ did not enhance AICAR-stimulated phosphorylation of AMPK and
reduced AICAR-stimulated phosphorylation of ACC. Absence of nucleosides in cell culture
media stimulates de novo purine synthesis, which might modulate effects of SSZ. To
explore this possibility, we treated L6 myotubes with SSZ in the absence or presence of
nucleosides. SSZ increased phosphorylation of ACC in nucleoside-free as well as
nucleoside-containing medium.

Collectively, our results suggest that SSZ alone can activate AMPK in cultured myotubes,
but does not enhance AICAR-stimulated AMPK activation. MTX and SSZ likely promote
AMPK activation in skeletal muscle through different molecular pathways.
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Endometriosis is a complex gynecological disease, which comprises three different
entities, ovarian, peritoneal and deep infiltrating endometriosis, with different etiologies
and pathogeneses. The definitive diagnosis of endometriosis requires surgery, thus
there is a great need for non-invasive diagnostic approaches. Although more than 100
potential biomarkers have been investigated, none of them has been translated into
clinical practice [1].

We have searched for potential diagnostic biomarkers in plasma samples of 230 women
that underwent laparoscopy at the University Medical Centre Ljubljana, Slovenia and at
the Medical University Vienna, Austria. Our case group comprised 116 women with
surgically and histologically verified endometriosis. Control group included 94 women
with endometriosis-like symptoms without the presence of endometriosis but with
various benign gynaecological diseases. We used a targeted multiplex proteomics
approach to measure the concentrations of 40 cytokines and chemokines in plasma
samples. Wilcoxon singed-rank test revealed that a single cytokine/chemokine does not
differentiate patients with endometriosis from the control group of patients. Further
stratification according to the type of endometriosis (i.e. ovarian, peritoneal, deep
infiltrating and their combinations) identified seven potential biomarkers for peritoneal
endometriosis (CCL21, CCL11, CCL26, CX3CL1, CCL1, IL-6, CCL3), two for peritoneal and
ovarian endometriosis (CXCL11, CXCL12), one for peritoneal combined with deep
infiltrating endometriosis (INF-5) and two for all three types of endometriosis (CCL15,
CXCL12) (P < 0.05). Further statistical modelling to develop a diagnostic algorithm that
would include plasma levels of biomarkers combined with clinical data is currently
ongoing.

References:

1. LaniSnik RiZzner T. (2014) Expert Rev Mol Diagn 14 (3), pp. 365-85.
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Cystatins are reversible, tight-binding inhibitors cysteine cathepsins and legumain that
exert various physiological functions. Type 1 cystatins, also called stefins, are intracellular
proteins that are present in most cells (cystatin A and B). Type 2 cystatins are secreted
proteins found in most body fluids (cystatin C, D, EM, F, G, H, S, SA, and SN). The stenn B
is encoded by CSTB on human chromosome 21g22.39 and the loss-of-function mutations
in the stefin B gene were reported in patients with Unverricht-Lundborg disease (EPM1).
Stefin B is found in cytoplasm, nucleus and mitochondria. In our study we used stefin B-
deficient mice, as well as mice with an additional copy of stefin B gene, stefin B-trisomic
mice and cystatin C-deficient mice and compared the signalling pathways upon induction
of sepsis. Both, stefin B-deficient and cystatin C-deficient mice were significantly more
sensitive to the lethal LPS-induced sepsis, due to increased caspase-11 expression. We
demonstrated that the increased expression of caspase-11 in stefin B-deficent
macrophages was not due to activation of TRIF pathway and type | interferon signalling,
but to NF-)iB activation. Upon NIrp3 inflammasome activation, the amount of
mitochondrial ROS in stefin B- and cystatin C-deficient macrophages was greater than
that in wild-type macrophages. Treatment with LPS induced autophagy in wild-type but
less in stefin B deficient macrophages, as shown by immunoblot and confocal
microscopy analysis. Stefin B deficient macrophages also had less p62/SQSTM1 protein
upon LPS stimulation than did wild-type macrophage that resulted in impaired
mitophagy and increased ROS formation. In stefin B-trisomic macrophages, we
determined diminished caspase-11 expression upon LPS stimulation; however,
additional copy of stefin B gene did not protect animals form LPS induced sepsis.
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Metabolic syndrome is a growing health problem worldwide associated with modern day
diet, rich in saturated fat and sugar. Increase in fructose consumption contributes to
ectopic lipid storage which in turn is a risk factor for development of type 2 diabetes and
cardiovascular disease. Defective substrate utilization in the heart caused by systemic
derangements in metabolic syndrome leads to cardiac dysfunction. Exercise is shown to
alleviate most of the symptoms related to this metabolic disorder. The aim of this study
was to analyze the impact of low intensity exercise on molecular mechanism of cardiac
free fatty acid (FFA) transport and metabolism and serum lipid profile of fructose fed
male rats. Male Wistar rats were divided into control group and two groups that received
10% fructose for 9 weeks, one of which was additionally exposed to low intensity
exercise. Concentration of circulating FFA, triacylglycerol (TAG), total cholesterol, high-
density lipoprotein (HDL) and low-density lipoprotein (LDL) cholesterol were measured
as well as TAG content in heart tissue. Protein content of fatty acid translocase CD36,
carnitine palmitoil transferase 1 (CPT1) and Lipin1 in cardiac lysate and CD36 content in
plasma membrane were evaluated. High fructose diet elevated serum TAG and showed a
trend of increase of total cholesterol (P = 0.066). Exercise didnt change TAG and total
cholesterol, but FFA were decreased compared to control group. Although there was no
change in protein expression of CD36 transporter, exercise raised the level of CD36 in
plasma membrane compared to fructose group. Exercise increased protein expression
of both CPT1, mitochondrial transporter of FFA, and Lipin1, enzyme involved in TAG
synthesis, compared to control group. High fructose consumption changed serum lipid
levels, whereas low intensity exercise had greater influence on increasing the transport
and metabolism of FFA in the heart.

153



PI11-78

Novel links between circadian clock and lipid metabolism
in patient with multifactorial metabolic diseases and
dyslipidemia

UrSa Kovaé', Caitlin J. Smith? UrSula Prosenc Zmrzljak', Bruce Bedell?, Nancy
Weathers?, Laura L. Jeliffe-Pawlowski*®, Rebecca J. Baer*®, Urh Groselj®, Katarina
Trebusak Podkrajsek’?, Tadej Battelino®’, Damjana Rozman', Kelli K. Ryckman?
'University of Ljubljana, Faculty of Medicine, Institute of Biochemistry, Centre for Functional genomics and
Bio-Chips, Slovenia; *University of lowa, Department of Epidemiology, USA; *University of California San
Francisco School of Medicine, Department of Epidemiology and Biostatistics, Division of Preventive
Medicine and Public Health, USA; “University of California San Diego, Department of Pediatrics, USA;
*California Department of Public Health, Genetic disease Screening Program, USA; ®University Medical
Centre Ljubljana, University Children's Hospital Ljubljana, Department of Pediatric Endocrinology,
Diabetes and Metabolic Diseases, Slovenia; ’University Medical Centre Ljubljana, University Children s
Hospital, Unit of Special Laboratory Diagnostics, Slovenia; SUniversity of Ljubljana, Faculty of Medicine,
Institute of Biochemistry, Slovenia; °University of Ljubljana, Faculty of Medicine, Slovenia

Some multifactorial metabolic diseases, such as hypercholesterolemia, preterm delivery
and obesity, have very little in common on the first glance; however, they all have a
similar metabolic phenotype of dyslipidemia. By using appropriate statistical models to
investigate these complex human disorders we can infer their genetic overlaps.
Disorders of lipid metabolism and transport are responsible for the development of a
large spectrum of pathologies, including the development of malignant tumours. We
propose that the chosen multifactorial metabolic diseases share significant genetic
overlaps also due to the similar metabolic phenotype. We aim to define networks of
disease associated single nucleotide polymorphisms (SNPs) from circadian clock and
lipid metabolism because it is already known that both processes are highly
interconnected. Our results showed that PNPLA3 and TM6SF2 (but likely not CYP57AT)
could represent potential markers for non-alcoholic fatty liver disease in patients with
hypercholesterolemia. A correlation between the PNPLA3 rs738409 polymorphism and
TM6SF2 rs58542926 polymorphism with hypercholesterolemia has been identified in 121
boys through Slovenian universal screening program for hyper-cholesterolemia if
compared to male European individuals from 1000 Genomes project and European
Americans from the EVS collection. Furthermore, 904 women having preterm delivery
from prenatal screening program were genotyped using a custom genotyping platform
of 72 SNPs covering genes from circadian clock and lipid metabolism. Six SNPs met the
statistical threshold with Bonferroni correction from APOE, CELSR2-PSRC1-SORT1 gene
cluster, PER3, PNPLA3, and ABCA1. Other SNPs mostly from circadian clock metabolism
genes, CLOCK, CRY2, PER3, BMAL, SIRT1 and PERT were close to the threshold after
multiple correction. Additional work to strengthen the role of SNPs from lipid and
circadian metabolism in pathogenesis of different multifactorial metabolic disease is in
progress.
154



PI11-79

Differential expression of small RNAs in Slovenian
patients with amyotrophic lateral sclerosis and healthy
controls

Anja Kovanda', Lea Leonardis®, Janez Zidar? BlaZ Koritnik?, Leja Dolenc Gro3elj?,
stanka Risti¢ Kovacic 2, Tomaz Curk?, Boris Rogelj’

"JoZef Stefan Institute, Department of Biotechnology, Slovenia

University Medical Centre Ljubljana, Division of Neurology, Institute of Clinical
Neurophysiology, Slovenia

3University of Ljubljana, Faculty of Computer and Information Science, Slovenia

Aim: Our study aimed to identify, for the first time, small RNAs differentially expressed in
muscle biopsy tissue of ALS patients vs. healthy age-matched controls, by using next
generation small RNA sequencing (RNA Seq) and bioinformatics analysis.

Background: Small RNAS (including microRNAs (miRNAs) and snoRNAs are short non-
coding RNAs that serve as important regulators of gene expression and can act both
globally and in a tissue- or cell-type specific manner. In muscle, miRNAs are involved in
various processes, such as myogenesis, muscle homeostasis, response to exercise, as
well as muscle atrophy due to aging, immobility and muscular and neuro-muscular
disorders. Because they can act as specific regulators, muscle miRNAs show promise for
therapeutic use.

Results: A total of 11 ALS patients and 11 controls were included in the study. Small RNA
Seq showed approx. 30 microRNA families/species and several other small RNAs to be
differentially expressed between the patient and control groups. Bioinformatics revealed
the differentially expressed small RNAs have several thousand potential protein targets,
with some of the proteins being targeted by multiple miRNAs. Of the targets, approx. 40
have already been implicated in ALS pathology in neurological tissue or other known
disorders involving muscle wasting, while several hundred other targets are known to be
involved in muscle contraction, muscle organ development, skeletal muscle cell
differentiation, muscle morphogenesis etc. The study represents an important first step
in determining possible novel target approaches in slowing or stopping atrophy of
muscle tissue in ALS.
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Introduction: Microglia protect the central nervous system against injury or infection, but
also promote neurodegeneration when activated improperly. Activated microglia may
communicate with the environment by the release of extracellular vesicles (EVs). We here
examined whether different pathological stimuli (ATP — a signal for brain lesion, Ca**
ionophore ionomycin, and expression of HIV-1 protein Nef) evoke release of distinct EVs
than in resting immortalized human microglia.

Methods: We analyzed morphology and molecular composition of EVs by transmission
electron microscopy, asymmetric-flow field-flow fractionation connected to detectors,
flow cytometry, nanoparticle tracking analysis and immunoblotting; and examined the
properties of punctuated Nef.GFP in live cells by confocal microscopy.

Results: The average radius (Ryns) of EVs constitutively released from non-stimulated
microglia (~5x107 EVs/10° cells) increased from 191 nm (after 24h incubation) to 365 nm
(48h) and 445 nm (72h). After pulse increase in intracellular Ca*" concentration ([Ca*']),
bigger (Rims 338 nm (ATP), 422 nm (ionomycin)), but not more numerous EVs with specific
protein composition, were released. Conversely, EVs released from Nef.GFP-expressing
cells were more concentrated (up to 30x), smaller (Rims 172 nm), floated on sucrose
gradient in exosome fractions (immuno-positive for flotillin, Tsg101, annexin) and
contained Nef.GFP to a small extent. Nef was also released with flotillin-positive EVs from
HIV-1 infected microglia. In live cells, punctuated Nef.GFP comprised large, [Ca®'],
independent, non-directional population that differed from the dextran- and
LysoTracker-labelled vesicles; mobility of later was diminished in Nef.GFP-expressing
cells in comparison to controls.

Conclusion: Microglia respond to diverse pathological stimuli by releasing specific (but
still heterogeneous) EV populations, which could explain diverse functions of microglial
EVs.
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Introduction: Myokines are involved in regulation of energy metabolism, muscle
functional and structural remodelling, including angiogenesis and inflammation. Their
secretion can be modulated by physical (in)activity, inflammation, lipids, insulin
resistance or hyperglycemia.

Aims: To investigate the regulation of chemokines (CC:MCP1; CXC:IL8 NAP2,GROS), their
receptors (CCR2a; CXCR1/2) and macrophage markers (M1:CD86/40; M2:CD206/163) in
skeletal muscle and primary muscle cells of donors with obesity, prediabetes and type 2
diabetes (T2D).

Methods: Donors (men, n = 97): lean controls; obese: normal glucose tolerant,
prediabetics or T2D. Glucose tolerance (oGTT), whole-body insulin sensitivity (EHC), body
composition (bioimpedance), intramyocellular & hepatic lipid content ('"H-MRS) were
assessed and m. vastus lateralis samples taken (Bergstrom needle biopsy). Primary
skeletal muscle cells were treated with palmitate or glucose. Myokines secretion into cell
media (multiplex assay, Millipore) and gene expression (QPCR) were assessed.

Results: In vitro, gene expression and media content of myokines tended to decrease with
obesity and T2D (P > 0.05). Palmitate treatment reduced MCP1 secretion in myotubes
from obese and T2D donors and increased IL8 mRNA in obese compared to lean (P <
0.05). In muscle, prediabetes was associated with increase of IL8 (P = 0.07), GRO5, NAP2
(P <0.01) and their receptors mRNA (P < 0.05), T2D increased expression of macrophage
markers (P < 0.05), MCP1 (P < 0.01) but not MCP1 receptor.

Conclusion: Increase of chemo-myokines in human skeletal muscle in prediabetes and
T2D suggests a gradual activation of inflammatory state with a disease progression.
Reciprocal changes in tissue and cells may suggest the existence of regulatory factors
associated with the development of metabolic disease in vivo, and/or contribution of the
other cell types to the myokines pool in skeletal muscle.

Grant support: APV 15-0253, MZ-CR 16-33746A, EFSD New Horizons, VEGA 2/0191/15.
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Which came first, mental illness or drugs? While in other areas of medicine this is a no-
brainer, some argue that certain psychiatric conditions are created and classified
because of the effects particular drugs have on the body, and not the other way around.
In 1987, the second generation of selective serotonin reuptake inhibitors (SSRI)
antidepressants emerged on the market with fluoxetine (Prozac) as the most popular
one. Since then, depression has transitioned from acute to chronic illness and at that
time, the mechanism of depression was discovered.

Depression is supposed to be a consequence of a »biochemical imbalance« in the brain:
the lack of neurotransmiter serotonin in sinapses. SSRI inhibit the reuptake of serotonin
by the presinaptic neuron. Such antidepressants lower the Ham-D score (Hamilton
Rating Scale for Depression) in a statistical but not in a clinically significant manner, and
no better than the old generation (tricyclic) antidepressants. But there is also another
antidepressant that has a very different mode of action, proven by a French drug
regulatory agency: Tianeptine is a selective serotonin reuptake enhancer. Instead of
increasing the amount of serotonin in the sinapses it is supposed to decrease it. We
would expect that tianeptine makes depression worse. But it doesn't. It lowers the Ham-
D score by the same amount as SSRI, SNRI, NDRI antidepressants or even thyroid
medications do. It simply doesn't matter obviously which medication is used. The effect
on depression is the same. In reality depression (and many other mental disorders)
cannot be boiled down to an excess or deficit of any particular chemical or even a suite
of chemicals. “Biochemical imbalance is a part of last-century thinking. It's much more
complicated than that,” said Joseph Coyle, the neuroscientist of the Harvard Medical
School.

A brief explanation of these anomalies is presented here.
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Erythrocytosis is a heterogeneous group of rare disorders defined by increased red
blood cell (RBC) number, haemoglobin (Hb) and haematocrit (Ht). Secondary familial
erythrocytosis (FE) is associated with variants in erythropoietin (EPO) gene and other
genes involved in oxygen-sensing pathway, such as Von Hippel-Lindau tumour
suppressor (VHL) and endothelial PAS domain (EPAST7). Hormone EPO is the main
regulator of red blood cell production in bone marrow and its transcription is activated
by EPAST gene in low-oxygen conditions. In normoxia, EPAS1 is rapidly degraded by VHL
protein [1]. Recently, sequence variants of the EPO gene associated with FE were
identified and are in the process of integration into diagnostic procedures for FE in
Slovenia [2]. The aim of the current study was to extend diagnostic procedures and
develop additional diagnostic tests for VHL and EPAST genes variants with potential effect
on erythrocytosis. From Ensembl genomic browser and literature we screened VHL and
EPAST variants associated with FE. In the current version of the Ensembl browser 743
variations are present in the transcript EPAS7-001 and 1927 within transcript VHL-001.
Literature search revealed 12 EPAS and 20 VHL missense substitutions associated with FE.
In both genes, variants associated with FE are often located close to important protein-
protein interacting sites or post-translational-modification sites, with effect on proteins
stability and activity. EPAST and VHL sequence analysis is currently under design. Control
samples were already tested and validated, and mutation analysis on Slovenian patients
with FE is undergoing. This study and diagnostic tests will enable more accurate and
extended procedures for molecular genetic testing regarding FE.
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Telomeres are repetitive, non-coding DNA sequences (TTAGGG) at the end of
chromosomes and their length is affected by several factors. In patients with
hypercholesterolemia (HH), one of them is the prolonged exposure to oxidative stress
associated with inflammation. High lypoprotein(a) (Lp(a)) concentration in HH patients is
associated with impaired endothelial function and coronary artery calcification. A
number of factors for risk assessment have been studied, including the arterial pulse
wave velocity.

Our hypothesis were that children with HH and high Lp(a) have shorter telomere length
(TL) and greater pulse wave velocity compared to children with HH and lower Lp(a).

The study included 58 children (aged 5-8 years at the begging of the study, 27 females)
referred to the University Children's Hospital Ljubljana through the national screening
program for HH. In 32 children Lp(a) values were < 100 mg/L in 26 they were > 500 mg/L.
Relative TL was determined with modified Cawthon’s method of monochrome multiplex
quantitative real-time PCR (MMQPCR). To estimate arterial stiffness pulse wave velocity
of the aorta was determined with Complior Analyse®.

Groups did not differ regarding age, gender ratio and total cholesterol, HDL, LDL and
triglycerides. Relative TL was shorter in the group with a higher Lp(a) (P = 0.0011;
unpaired t-test with Welch correction) were also hsCRP levels where higher (P = 0.0195;
unpaired t-test with Welch correction). Pulse wave velocity tended to be lower in the
group with Lp(a) below 100 mg/L, it however didn't reach statistical significance.

Children with HH and higher Lp(a) values have shorter relative TL and higher hsCRP
levels comparing to those with lower Lp(a) levels. This is indicating that as early as in
childhood, higher levels of the oxidative stress associated with inflammation due to high
cholesterol levels are resulting in shorter telomeres; however, arterial stiffness at that
stage was implied but not yet significant.
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Improper regulation of RNA-binding proteins (RBPs) including FUS protein of the FET
family is known to cause various fatal neurodegenerative diseases like frontotemporal
lobar degeneration (FTLD) and amyotrophic lateral sclerosis (ALS), which are
characterized by progressive neuron loss. Aberrant nucleocytoplasmic localization of
various RNA-binding proteins, including FUS was associated with neurotoxicity. FUS
immunoreactive cytoplasmic inclusions are found in 3% of familial ALS cases and 10-15%
of FTLD cases [1]. Still the underlying pathological mechanisms leading to FUS
mislocalization and aggregation in both diseases appear different. FUS is predominantly
nuclear protein that possesses non-classical PY-type nuclear localization signal (NLS) at
its extreme C-terminus. In ALS but not in FTLD, the mutations in the NLS of FUS are
responsible for its impaired nuclear transport mediated by nuclear import receptor
transportin 1 (TNPO1) [2]. We have recently reported on novel posttranslational
modification — the phosphorylation of C-terminal tyrosine at position 526 in NLS of FUS.
This abolished FUS interaction with TNPO1 and potentially impaired transport of C-
terminal FUS fragment into the nucleus [3]. But, as proteins with molecular mass bellow
40 kDa can enter/exit nucleus also by passive diffusion, here our aim was to elaborate on
phosphorylation state of Y526 in C-terminal fragment compared to full-length FUS and
their exact nucleocytoplasmic localization. We show here that besides in sole C-terminal
fragment of FUS, the Y526 undergoes phosphorylation also in full-length FUS in the
cytoplasm. This cytoplasmic phosphorylation of Y526 may serve to fine tune the
nucleocytoplasmic shuttling of FUS, to ensure that a small amount of FUS always
remains present in the cytoplasm possibly for dendritic mRNA transport.
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Congenital hypogonadotropic hypogonadism (HH) is a rare but clinically and genetically
heterogeneous disease caused by pathogenic mutations in several genes leading to
impaired production, secretion or action of gonadotropin-releasing hormone (GnRH),
which is the master hormone regulating the reproductive axis. HH is characterized by an
absence or delay of puberty and infertility. The association of congenital HH with
hyposmia or anosmia is defined as Kallmann syndrome (KS). The aim of our study was to
use next generation sequencing (NGS) in identification of causal mutations in the coding
regions and exon-intron regions of 24 genes related to the development of congenital
HH.

The study cohort included 11 participants aged between 16 and 67 years (10 males and
one female) with clinical symptoms of HH. Seven males showed features of KS, three
males had normosomic HH. The female had suspicion of KS. To identify potential disease
causing variants the analysis of “clinical exome” (TruSight One, Illlumina, USA) was
performed on MiSeq NGS sequencer (lllumina, USA). Further evaluation of variants with
Variant Studio 2.2 software (lllumina, USA) was restricted to those located in 24 genes
related to congenital HH. The presences of candidate causative variants were confirmed
by Sanger sequencing.

Seven causative variants in five genes (PROK2, GNRHR, PROKR2, FGFR1 and CHD7) were
detected in six out of 11 patients. Among them, three variants namely PROK2
NM_001126128.1: c.171_172delTT (p.lle57MetfsTer17), FGFRT NM_023110.2: c.196T>C
(p.Typ66Arg) and CHD7 NM_017780.3: c.5759A>G (p.Tyr1920Cys) have not yet been
described in HGMD professional, dbSNP or ExAc databases.

NGS enables fast and reliable identification of causative variants in several genes related
to HH simultaneously. Presented subject group with HH was genetically very diverse and
the results expand the spectrum of mutations implicated in HH.

162



PI11-87

The importance of OATP, OAT and ABC transporters in
endometrial cancer
Renata Pavli¢', Csilla Laczka’, Maja Anko', Tea Lanisnik Rizner’

'University of Ljubljana, Faculty of Medicine, Institute of Biochemistry, Slovenia
*Hungarian Academy of Sciences, Research Centre for Natural Sciences, Institute of
Enzymology, Hungary

Endometrial cancer (EC) is associated with increased actions of estrogens. In peripheral
tissues estrogens are formed from inactive steroid precursors dehydroepiandrosterone
sulfate (DHEA-S) and estrone sulfate (E1-S) by the actions of estrogen biosynthetic
enzymes. Steroid precursors must be transported into cells by the organic anion-
transporting polypeptides (OATP) or organic anion transporters (OAT) while their efflux is
catalyzed by ATP-binding cassette (ABC) transporters. To date, 20 transporters are
known to be involved in DHEA-S and E1-S transport and their roles in EC have not yet
been examined.

Here, we confirmed the expression of 13 SLCO, SLC and ABC genes encoding OATP, OAT
and ABC transporters in model cell lines of EC, Ishikawa, HEC1A, and control endometrial
cell line HIEEC, and paired samples of EC and adjacent control tissue by gPCR. In
Ishikawa the expression of SLCO7B3, SLCO3A7, SLCO2B1, ABCC1 and ABCC4 was
significantly decreased and expression of SLCO4C1, SLCO1C1, SLCO1A2, ABCG2, SLC51B
and SLC57A significantly increased compared to HEC1A. As SLCO7B3, SLCO3A71 and
SLCO2B1 are known to be involved in DHEA-S and E1-S uptake their down-regulation
supports lover estrogen formation in Ishikawa observed in our previous study [1]. These
results are further supported by kinetic studies where we found significantly lover influx
of E1-S into Ishikawa compared to HEC1A.

In EC tissue we found significant changes in expression of 10 transporters, where the
highest down-regulation was observed for ABCG2 (9.30-fold) and SLC57B (2.67-fold) and
the highest up-regulation for SLCO7A2 (2.21-fold) and SLCO1B3 (1.87-fold). Since the first
two genes are associated with the efflux and the latter two with the uptake of DHEA-S
and E1-S into cells such observations support increased production of estrogens in EC.
These results suggest important roles of OATP and ABC transporters in EC thus further
studies at the protein levels are in progress.

References:

1. Hevir-Kene N. and LaniSnik Rizner T. (2015) Chem Biol Interact 234, pp. 309-19.

163



P11-88

Zinc levels in seminal plasma as an additional tool in
predicting boar semen quality after storage

Maja ZakoSek Pipan’, Janko Mrkun', Breda Jakovac Strajn’, Katarina Pavsi¢ Vrta&®,
Alenka Nemec Svete®, Petra Zrimsek*

'University of Ljubljana, Veterinary Faculty, Clinic for Reproduction and Horses, Slovenia
“University of Ljubljana, Veterinary Faculty, Institute for Hygiene and Pathology of Animal
Nutrition, Slovenia

3University of Ljubljana, Veterinary Faculty, Clinic for Small Animal Medicine, Slovenia
“University of Ljubljana, Veterinary Faculty, Institute of Physiology, Pharmacology and
Toxicology, Slovenia

The aim of this study was to examine the association between concentration of Zn in
fresh boar seminal plasma and oxidative stress biomarkers in fresh seminal plasma and
seminal plasma after semen storage (superoxide dismutase (SOD), total antioxidant
capacity (TAC) and thiobarbituric acid reactive substances (TBARS)). We also examined
the association between concentration of Zn in fresh boar seminal plasma and semen
quality parameters after short-term storage.

Twenty ejaculates from 8 boars were collected. Concentration of Zn was determined in
fresh boar seminal plasma by inductively coupled plasma mass spectrometry (ICP-MS).
Semen analysis (motility, progressive motility, morphology and tail membrane integrity)
was preformed and oxidative stress biomarkers (SOD, TAC, TBARS, 8-isoprostane)
measured on the day of collection (day 0) and on day 3 (72h) of semen preservation. In
between semen was stored at 15-17 °C at gentle agitation.

Zn significantly correlated with TAC on day 0 and day 3 (P < 0.05). No correlations were
found between other oxidative stress biomarkers and Zn. Higher levels of Zn also better
preserved mitochondrial function after three days of short-term storage (P < 0.05).
Moreover, semen samples that, after 3 days of storage, fulfilled all criteria for semen
characteristics (motility > 60%, progressive motility > 25%, normal morphology > 55%)
had significantly higher Zn levels on the day of semen collection than those with at least
one criteria not fulfilled (P < 0.05) following storage.

Higher levels of Zn in fresh boar seminal plasma were associated with higher total
antioxidant capacity and accompanied with better preservation of semen quality
characteristics after storage. Zn measured in fresh seminal plasma could be therefore
used as an additional toll in predicting semen quality after storage based on the
combination of three standard parameters: motility, progressive motility and
morphology.
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A cysteine peptidase cathepsin X is a carboxymonopeptidase found mainly in immune
cells, where it regulates migration, adhesion, proliferation, maturation, phagocytosis and
signal transduction. In the last 10 years several of its molecular targets were identified
and characterized including B-chain of integrin receptors, g-enolase, chemokine CXCL-12,
bradykinin, kallidin, huntingtin and profilin 1. Besides, cathepsin X is highly elevated in
certain types of cancer, neurodegenerative disorders, inflammatory diseases and other
and it became an object of interest as a possible therapeutic target. Till now, an
epoxysuccinyl-based inhibitor AMS36 was the only one that showed selectivity toward
cathepsin X. It is an irreversible inhibitor that also inhibits cathepsin B in prolonged
incubation times. For treatment of various pathologic conditions associated with
excessive proteolytic cleavage, reversible small molecular inhibitors are usually the
preferred option.

In our study 579 compounds from the in-house library were tested for the relative
inhibition of cathepsin X. K; value was determined for a group of several compounds
exhibiting the highest relative inhibition. Binding type, determined by the washout
experiment, showed reversible inhibition of cathepsin X for all new inhibitors. Inhibitors
with the lowest K; values were further tested for the cathepsin specificity (cathepsins L, H,
S and B exo- and endo-peptidase activity). A reversible and cathepsin X specific inhibitor
Z9 with K; 2.45 + 0.05 mM was validated on PC-3 prostate cancer cells and PC-12
pheochromocytoma cells. It showed significant inhibition of PC-3 migration and PC-12
neurite outgrowth, two processes that are under control of cathepsin X
carboxypeptidase activity.
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Natural killer cells (NK) cells are a type of cytotoxic lymphocyte critical for cancer
immunosurveillence and control of tumour progression. Yet, their cytotoxic function is
frequently suppressed in tumour microenvironment. Cystatin F is a unigue member of
the cystatin type Il family of cysteine protease inhibitors that is synthesized as inactive
disulphide-linked dimer and converted, within endo/lysosomes to an active monomer by
a cleavage of 15 N-terminal amino acids. In NK cells cystatin F is suggested to inhibit
major granzyme convertases cathepsins C and H thus regulating their cytotoxic function.
Our aim in this study was to analyse cystatin F dimerization, intracellular trafficking,
peptidase inhibition and its effects on granule-mediated cytotoxicity of NK cells. To that
end, we produced N-terminally cleaved form of cystatin F, mutants lacking specific
oligosaccharide chains and C13 family protease-legumain binding site cystatin F mutants.
Our results show that the extent of N-glycosylation affects the secretion, uptake and
subcellular sorting of cystatin F. Modification of legumain binding site has no effect on
these processes. Beside the dimeric, active N-terminally cleaved form of cystatin F is
taken up by recipient cells and translocated to endo/lysosomes, where it inhibits
cathepsins C and H. In addition, incubation with full length wild type cystatin F as well as
with activated N-terminally cleaved cystatin F leads to decrease in the granzyme A and B
activity in NK-92 cells and suppression of granule-mediated cytotoxicity in IL-2 stimulated
both NK-92 and primary NK cells. By providing insights into the consequences of
acquisition of cystatin F by NK cells our results highlight cystatin F protease inhibitor as a
possible target for improvement of NK-cell based cancer treatment.
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Neuroinflammation is closely implicated in the pathogenesis of neurodegenerative
disorders, such as Parkinson'’s disease (PD), where the hallmark of neuroinflammation is
activated microglia. Microglia-derived lysosomal cathepsins, including cathepsin X, are
increasingly recognized as important mediators of the inflammation-induced
neruodegeneration. Recent study revealed that up-regulated expression and activity of
microglial cathepsin X as wells as increased release of cathepsin X after
lipopolysaccharide (LPS) stimulation leads to microglia activation-mediated
neurodegeneration. Cathepsin X inhibitor caused neuroprotection via its suppression of
microglia activation. Moreover, the immunomodulatory role of cathepsin X has been also
shown in microglial co-activation, where cathepsin X inhibition proved to diminish
increased neuroinflammation by LPS and poly(IC) co-stimulation. Our recent study
revealed that LPS also induced the expression and upregulated enzymatic activity of
cathepsin X in brain regions observed in in vivo models of PD, with a preference
cathepsin X upregulation in microglia cells and astrocytes in lesioned striatum. Taken
together, these findings propose the potential function of microglial cathepsin X in
inflammation-induced neurodegeneration. Knowing the involvement of cathepsin X in
the neurodegenerative processes represent a step towards the development of new
molecules for the treatment of neurodegenerative diseases.
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Amyotrophic lateral sclerosis (ALS) and frontotemporal lobar degeneration (FTLD) are
devastating neurodegenerative diseases that represent two ends of a complex disease
spectrum. They are characterized by selective loss of motor neurons. Aggregation of RNA
binding proteins is one of the hallmark pathological features of ALS/FTLD, defining them
as proteinopathies. Mutations in more than 50 different genes were linked to familial
ALS/FTLD, including a hexanucleotide repeat expansion in the gene C9orf72. One of the
major current hypotheses proposed for the pathogenicity of the expanded C9orf72
repeat mutation is the accumulation of aggregates of pathogenic dipeptide repeat (DPR)
proteins: poly(GA), poly(GR), poly(PR), poly(PA), poly(GP) and several studies show that
DPR proteins are neurotoxic in vitro. Lipid droplets (LDs) are dynamic structures found
nearly ubiquitously in cells. Recently it has become apparent that LDs play even broader
cellular roles than it was previously described. In our study we wanted to contribute to
the understanding of the potential molecular interactions between ALS/FTLD-associated
aggregating DPR proteins and cellular LDs. To this end we first prepared GFP-conjugated
constructs for mammalian expression of proteins containing 125 repeats of the
dipeptides GA, GP, PA, PR and analyzed their subcellular localization after transient
transfection in SH-SY5Y, NSC-34 and NTERA-2 model cell lines by means of confocal
microscopy. The hydrophobic protein poly(GA) forms distinct cytosolic aggregates in all
of the model cell lines, while poly(GP) and poly(PA) appear to be evenly distributed in the
cytoplasm. Poly(PR) accumulates in nuclear aggregates. We also induced the
accumulation of LDs by the addition of fatty acids in order to study the potential
colocalization of DPR proteins with LDs and their potential effect on the neurotoxicity of
DPR proteins.
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Introduction: Parkinson's disease (PD) is a sporadic progressive brain disorder with a
relatively strong genetic background. Various genes have already been associated with
PD susceptibility using genome wide approach. These genes participate in different
pathways, but none of them take part in dopamine signalling, although a dopaminergic
deficit is believed to be the most important pathogenic mechanism of PD. We used a
candidate gene approach to evaluate the effect of polymorphisms in dopamine receptor
genes (DRD), more specifically DRD2 and DRD3, on PD susceptibility.

Methods: A retrospective pilot study included 82 PD patients, and 165 healthy blood
donors older than 50 years of age. Three polymorphisms, DRD2 rs1801028, DRD2
rs1799732, and DRD3 rs6280, were genotyped using real time PCR based method.
Statistical analysis using logistic regression was performed.

Results: The patient group included 46 (56%) males and 36 (44%) females, median age
69.9 (63.9-77.2) years, while the control group included 128 (80%) males and 37 (20%)
females, median age 55.3 (52.3-59.2) years. The observed minor allele frequencies were
0.008 for rs1801028, 0.003 for rs1799732, and 0.30 for rs6280. Genotype distributions in
controls were in Hardy-Weinberg equilibrium. We found no association between an
individual polymorphism and PD susceptibility. There were no differences between cases
and controls after adjusting for differences in gender and age (rs1801028: P = 0.549, OR
=0.472, 95% Cl = 0.040-5.499; rs1799732: P = 0.437, OR = 0.615, 95% C| = 0.181-2.094;
rs6280: P =0.610, OR = 1.233, 95% Cl = 0.552-2.752).

Conclusions: The results of our pilot study do not suggest significant involvement of DRD2
and DRD3 receptor polymorphisms in PD susceptibility. As rs1801028 and rs1799732
polymorphic alleles were rare in our population further research is needed to determine
the effect of DRD2 and DRD3 polymorphisms on PD susceptibility.

169



P11-94

Human CYP51A71 polymorphisms and their effect on
enzymatic activity

Tadeja ReZen', 1za Ogris’, Marko Sever?, Franci Merzel?, Simona Goli¢ Grdadolnik?,
Damjana Rozman'

'University of Ljubljana, Faculty of Medicine, Institute of Biochemistry, Centre for Functional
Genomics and Bio-chips, Slovenia
National Institute of Chemistry, Slovenia

CYP51A1, lanosterol 145-demethylase, is involved in cholesterol biosynthesis and its
knockout is embryonically lethal. Heterozygous mice Cyp57a7*” are healthy and fertile,
however; feeding with high lipid diet revealed a hidden susceptibility. According to
mouse model, we would expect to find heterozygous individuals with potentially
detrimental variants existing in human population. The aim of this study is to evaluate
the effect of natural missense mutations of the CYP51A1 protein on enzymatic activity.
Search of different SNP databases revealed less than 200 SNPs casing a missense
mutation in CYP51A1. Majority of them were labelled as tolerated by SIFT and PolyPhen-2.
Potentially damaging CYP571A1 polymorphisms are very rare with unknown effect on
phenotype. We selected three missense variants for further analysis. Variants R277L and
R431H lie in the region of the protein not previously connected to enzymatic activity,
however; arginine on these two positions is highly conserved among biological
kingdoms. Variant D152G lies within substrate recognition site 1, which was shown by
previous studies to be essential for enzymatic activity. Two missense variants, R277L and
R431H, were expressed to test the enzymatic activity in vitro but failed to produce a P450
spectrum. All three variants were used to perform molecular modelling in order to
evaluate the effect of the amino acid change on interaction with the substrate lanosterol
and the obligatory redox partner POR. Lower binding potential towards obligatory redox
partner POR was shown for variant R277L and especially D152G. While, lower affinity
towards the substrate was predicted for D152G and R431H. In conclusion, we propose to
include selected damaging CYP57AT variants into personalized diagnostics of certain rare
disease phenotypes.
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Endometrial cancer (EC) is one of the most common gynecological malignancies
worldwide and is associated with chronic exposure to endogenous or exogenous
estrogens, together with insufficient protection by progesterone or progestins.
Progesterone can act via the classical PGRs and the nonclassical mPRs. The mPRs are
transmembrane proteins that are coupled to stimulatory or inhibitory G proteins. To
date, five mPR isoforms have been identified in human: mPR5 (PAQR7), mPRs (PAQRS),
mPRS (PAQRS5), mPRd (PAQR6) and mPRI (PAQR9). The expression and role of mPRs in EC
have not been studied yet, although higher mPRS mRNA levels have been seen in breast
cancer, where progesterone has been shown to inhibit apoptosis through the mPRs [1,
2]. Although the pathogenesis of breast and endometrial cancer differ, we hypothesised
that expression of mPRs is also changed in EC.

Our results showed that the genes that encode the mPRs are expressed in all 42 paired
samples of control and cancer endometrium, where the mRNA levels of PAQR7 and
PAQR8 were significantly decreased, by 1.6-fold and 1.4-fold, respectively, and the
expression of PAQR5 was not altered. Immunohistochemical staining of 26 paired
samples supported the gene expression data, whereby the expression of mPR5 and
mPRs in cancer tissue was lower, compared to control adjacent tissue. While mPR35 was
localized predominantly on luminal membrane in control endometrium, the protein was
detected on either luminal membrane or in cytoplasm of tumour tissue samples. mPRs
was restricted to luminal membrane of both tumour and control tissue. mPRS showed
both cytoplasmic and nuclear localization in control tissue and only cytoplasmic in
tumour tissue.

Whether reduced levels of mPR5 and mPRs can lead to increased cell apoptosis and
might thus oppose progression of cancer, or whether reduced levels contribute to lower
protective actions against endometrial cancer, needs to be further investigated.
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Endometriosis is a complex gynecological disorder, associated with excessive estrogen
action together with reduced protective effects of progesterone, which is due to lowered
progesterone formation, accelerated progesterone metabolism, or decreased expression
of the nuclear progesterone receptors. Membrane progesterone receptors could also be
implicated in pathogenesis of endometriosis similarly as in breast cancer, where they
have been shown to be involved in the inhibition of cell apoptosis [1, 2]. We have
previously shown that genes encoding progesterone metabolizing enzymes (AKR1C7-C3,
SRD5AT) are upregulated in ovarian endometriosis tissue [3]. In this study, we examined
the expression of genes that encode the enzymes of local progesterone synthesis (STAR,
CYP11A1, HSD3B1, HSD3B2) and the progesterone receptors (PGR, PAQR7, PAQR8 and
PAQR5) in 31 tissue samples from patients with ovarian endometriosis and in 29 control
endometrium samples from healthy women.

The genes involved in local progesterone synthesis were all statistically significantly up-
regulated in the ovarian endometriosis tissue, compared to the control normal
endometrial tissue. Likewise, the genes that encode the progesterone receptors were
differentially expressed. We detected statistically significant down-regulation of PGR,
while the expression of PAQR7 and PAQR8 was increased. The expression of PAQR5 was
borderline statistically significantly upregulated. The phase of the menstrual cycle had no
statistically significant effects on the expression of these genes.

Our gene expression data suggest that in endometriosis, despite higher expression of
the genes of local progesterone biosynthesis, due to the decreased levels of PGR and
elevated levels of genes encoding progesterone metabolizing enzymes the protective
actions of progesterone are likely to be reduced. As in breast cancer, increased
expression of the PAQRs might contribute to lower apoptosis and thus to the
pathogenesis of the disease.
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Can low intensity exercise prevent the damaging effects
of a fructose-rich diet on cardiac insulin signalling in
ovariectomized rats?
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There are indications that estrogen deficiency in postmenopausal women, in association
with abdominal obesity and physical inactivity, increases risk for insulin resistance, which
leads to development of metabolic and cardiovascular diseases. On the other hand,
exercise training has been point out as a nonpharmacological treatment for these
ilinesses, but its effect on cardiac insulin resistance in menopause has been questioned.
According to this, we used fructose rich diet model of insulin resistance in
ovariectomized (OVX) female rats to test hypothesis that low intensity exercise can
prevent disturbances in cardiac insulin signalling pathway. OVX female Wistar rats were
divided into three groups: sedentary control and sedentary and exercise groups
submitted to fructose diet (received 10% fructose for 9 weeks). We analyzed biochemical
parameters relevant for insulin action. Expression and/or phosphorylation of cardiac
insulin receptor (IR), insulin receptor substrate 1 (IRS1), tyrosine-specific protein
phosphatase 1B (PTP1B), protein kinase B (Akt) and extracellular signal-regulated protein
kinases 1 and 2 (ERK1/2) in basal and insulin-stimulated conditions were evaluated.
Fructose diet did not change blood glucose level but it increased plasma insulin level as
well as homeostasis model assessment index, indicating decrease in insulin sensitivity.
Exercise reversed these parameters to the control level. Fructose diet do not have effects
on cardiac IR and PTP1B level as well as ERK1/2, Akt (Thr308) and IRS1 (Tyr632)
phosphorylation but it reduced Akt (Ser473) and increased inhibitory IRS1 (Ser307)
phosphorylation. Exercise returned Akt phosphorylation at Ser473 and increased at
Thr308, without effect on IRS1 (Ser307). The obtained results showed that exercise can
partially prevents disturbances in cardiac insulin action in OVX rats suggesting a
moderate physical activity as an important treatment for prevention of development of
cardiac insulin resistance.
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polymorphism in patients with polycystic ovary
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The association between the polymorphisms in serotoninergic system and insulin
secretion has not been investigated in human, however studies in cell cultures and
animal models point at that association. We tested the hypothesis that polymorphisms
in genes coding for serotonin receptors 5HTR1A and 5HTR1B and serotonin reuptake
transporter SLC6A4 affect basal and glucose-stimulated insulin secretion in women with
polycystic ovary syndrome (PCOS).

The study included 65 female patients with PCOS who had oral glucose tolerance test
(OGTT) performed before treatment. Blood glucose and insulin levels were measured
before and after OGTT. DNA samples of 94 young healthy female blood donors were
used as controls. 5HTRTA rs6295 (-1019C>G) and 5HTR1B rs13212041 (3' UTR-1997T>(C)
polymorphisms were genotyped by real-time PCR (KASPar). For the determination of
SLC6A4 S5HTTLPR polymorphism we amplified the promoter region by PCR and checked
the amplicon length using agarose gel electrophoresis.

Genotype distributions were in accordance with HWE, except for 5HTRTA rs6295 in
healthy controls and 5HTR1B rs13212041 in PCOS patients. Carriers of at least one
polymorphic 5HTR1A rs6295 G allele had almost three times lower risk for PCOS as
homozygotes for the normal C allele (OR = 0.34; 95% CI = 0.16-0.75; P = 0.008). The
investigated polymorphisms were significantly associated with neither basal nor glucose-
stimulated blood glucose levels at any point of time during OGTT, nor with the basal
insulin concentration. SLC6A4 S5HTTLPR polymorphism was significantly associated with
insulin secretion (P = 0.030) and with the area under the curve of insulin blood levels
during OGTT (0.021). 5HTRTA rs6295 and 5HTR1B rs13212041polymorphisms were not
associated with insulin secretion.

Our results suggest that serotoninergic system may play a role in insulin secretion in
human. Pharmacological modulation of serotoninergic system could be used to
modulate insulin secretion in women with PCOS.
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Metformin, the most commonly used oral antidiabetic drug, and dichloroacetate (DCA),
an experimental pharmacological compound, exert pronounced effects on metabolism
of cancer cells. Metformin inhibits complex | of the respiratory chain, thus increasing
glycolysis. Conversely, DCA stimulates pyruvate dehydrogenase and shifts glucose
metabolism from glycolysis towards oxidation. Cancer cells are frequently highly
glycolytic; however, different types of cancer cells display distinct metabolic
characteristics, which may modulate their responsiveness to metformin and DCA.

We examined effects of metformin and DCA in MDA-MB-231 breast cancer cells and PC3
prostate cancer cells. Metformin increased lactate production in both cell types,
demonstrating a shift from oxidative glucose metabolism to glycolysis. Conversely, DCA
repressed lactate production, indicating stimulation of glucose oxidation. This was
paralleled by reduced phosphorylation of E15 sub-unit of pyruvate dehydrogenase
(Ser’®). As assessed by phosphorylation of the AMP-activated protein kinase (AMPK,
Thr'”?) and its target acetyl-CoA carboxylase (Ser’®) metformin induced energy stress and
activated AMPK in both cell lines. In contrast, DCA activated AMPK only in MDA-MB-231
cells. Oxamate, which suppresses glycolysis by inhibiting lactate dehydrogenase, also
activated AMPK only in MDA-MB-231 cells. Taken together with markedly lower basal
fumarase activity in MDA-MB-231 cells, these results suggest that energy production in
breast cancer cells is more dependent on glycolysis than in PC3 cells.

In sum, our results show that metformin and DCA induce similar metabolic responses in
MDA-MB-231 and PC3 cells. However, due to intrinsic differences in their metabolic
characteristics these metabolic responses produce divergent effects on energy balance
and downstream signalling events. Collectively, this study suggests that cell type-specific
metabolic characteristics impact pharmacological effects of metformin and DCA.
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Expansion of Slovenian newborn screening programme
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Inborn errors of metabolism (IEM) are autosomal recessive disorders that can pose a
major health problem, their consequences range from minor disabilities to sudden
death. Many European countries have an expanded newborn screening (NBS)
programme using tandem mass spectrometry, while the south-eastern European
countries have no expanded screening programme. We conducted a pilot study of
expanded NBS in Slovenia with 10048 included participants. 85 participants were later-
on analysed at a metabolic follow-up. Of them, 75 participants were analysed also with
next generation sequencing (NGS) for selected IEM. Five participants were found positive
for screened IEM. Glutaric academia type 1 was confirmed in one patient who was a
compound heterozygote for two known causative GCDH variants. Two participants were
positive for 3-methylcrotoyl-CoA carboxylase deficiency, both had known causative
homozygous variant in MCCC1. Seven other participants had elevated metabolites
characteristic for 3-methylcrotonyl-CoA carboxylase deficiency, but were heterozygous,
among them 2 had a novel genetic variant. A patient with mild very long-chain acyl-CoA
dehydrogenase deficiency had negative metabolic follow-up tests, but had two
heterozygous ACADVL variants, one known disease causing variant and one novel variant,
predicted to be causative. The study also found one participants with classical
phenylketonuria and one with hyperphenylalaninemia, which were confirmed through
existing NBS in Slovenia. Estimated cumulative incidences of IEM in Slovenia are similar
to the incidences in developed countries, where expanded NBS has been implemented.
NGS as a confirmatory testing proved to be a valuable tool in explaining the abnormal
metabolites in DBS. It enabled confirmation of affected patients and improved the
turnaround time of genetic analysis.

176



P11-101

Good glycemic control of pediatric type 1 diabetic
patients associates with decreased telomere shortening
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Type 1 diabetes (T1D) is a chronic disease with a characteristic state of hyperglycemia
caused by the autoimmune destruction of insulin producing pancreatic s-cells. Good
glycemic control and prevention of long-period hyperglycemia are preventive against
increased cell stress and inflammation involved in development of diabetic
complications. The aim of our study was to evaluate telomere length (TL) and telomere
dynamics as glycemic control related biomarker in juvenile patients with T1D.

We included 53 juvenile T1D patients, 20 with poor (HbA1c > 9%) and 33 matched
patients with good glycemic control (HbATc < 7.5%). We assessed 264 chronological DNA
samples (at least 4 DNA samples per patient) for chronological analysis of relative TL,
telomere dynamics and its comparison with the matched controls. For glycemic control
related nitrosative stress, 20 blood plasma samples of T1D patients were analyzed with
8-Nitroguanine DNA/RNA Damage ELISA kit.

Results indicate no statistical difference of telomere dynamics between matched
patients with good and poor glycemic control. Nevertheless, the comparison analysis of
both groups indicates that TL of T1D patients with poor glycemic control is shortened
faster compared to patients with good glycemic control (P = 0.0375). Additionally,
patients with poor glycemic control have significantly increased 8-Nitroguanine blood
plasma levels (P = 0.0020).

Telomere lengths in whole blood DNA samples are dynamically changing and this
process is complex due to different genetic, environmental and immune factors. Good
glycemic control is associated with decelerated telomere shortening and lower
nitrosative stress compared with poor glycemic control. These results indicate the
importance of good glycemic control in T1D in reduction of cell stress and inflammations
and related development of disease complications.

This work was supported by Slovenian National Research Agency grant J3-6800.
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Genetic basis of familial erythrocytosis in Slovenia
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Erythrocytosis is blood disorder defined by an increased hematocrit (Ht). It is caused by
an inherited or acquired mutations or as a compensatory mechanism in some chronical
diseases. Most common acquired erythrocytosis Polycythemia vera (PV) caused by
mutations in Janus kinase 2 (JAK2) is routinely tested at University Medical Centre (UMC)
Ljubljana and Maribor. Other genetic forms or familial erythrocytosis (FE) are indicated
as JAK2 negative. Primary inherited FE is linked with mutations in erythropoietin receptor
(EPOR), secondary can be caused by mutations in O, sensing pathway [1]. Erythropoietin
(EPO) polymorphisms were previously correlated with increased hematocrit [2].

The aims of our study are to determine frequencies of erythrocytosis in Slovenian
population and genetic variations in this group of patients with emphasis on familial
erythrocytosis. Lifestyle and comorbidities, contributing to disease development, will also
be assessed to find out some correlations with clinical pictures.

From April 2011 till September 2016 ~3900 Slovenian samples were analyzed for JAK2
mutation. Among them 1100 were JAK2 positive and 2800 JAK2 negative. From 1225 JAK2
negative samples tested at Clinical Department of Hematology UMC Ljubljana, 171
samples were excluded from the study due to other mutations (BCR-ABL1, CALR, MPL and
¢-KIT). Remaining 1054 patients were reviewed for increased Ht in two separate testing at
least 2 months apart. We found 34 women with Ht > 0.46 and 47 men with Ht > 0.50. All
81 patents are invited to collaborate in extensive questionnaire and additional genetic
testing. The frequency of two EPO single nucleotide polymorphisms (SNP) were analyzed
in JAK2 positive and negative patients.

From literature review we conclude the prevalence of FE is less than 1 per 100.000, the
incidence is unknown. We are expecting to find two families in Slovenian population.
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The aim of our study was to find genes for cell surface proteins (CSP) that would fulfill
criteria for glioblastoma stem cell (GSC) markers and could thus be proposed as new
marker candidates.

We analyzed microarray-based messenger ribonucleic acid (mRNA) expression data from
two unrelated datasets, GDS3885 and GDS1962, from the Gene Expression Omnibus
(GEO) database. A series of four one-tailed t-tests was devised: glioblastoma stem-like
cell lines (GSCL) vs conventional glioblastoma (GBM) cell lines (A), GSCLs vs GBM tumour
samples (B), GBM tumours vs low-grade gliomas (C), and GBM tumours vs non-malignant
brain tissue (D). Genes that scored P < 0.001 in all the four tests — i.e. genes with
elevated expression (P < 0.001) in GSCLs at the tests A and B, and also over-expressed in
GBM tumours at the tests C and D — were checked for their cellular localization
according to the COMPARTMENTS database, and CSP genes were selected for further
screening.

There were 13 CSP genes that had passed all the four statistical tests. These genes were
ranked according to composite criteria based on their signal ratios from the tests A and
B. The top-two ranked genes (candidates 1 and 2) were further validated by comparing
their expression values from the both datasets with the values of established cell-surface
GSC marker candidates CD733 and CD90. Candidates 1 and 2 were found to be more
consistently over-expressed at the transcriptome level in GSCLs (vs conventional GBM
cell lines and GBM tumours) and in GBM tumours (vs low-grade gliomas and non-
malignant brain tissue) than the established candidates CD733 and CD90.

Genes 1 and 2 are thus proposed as novel GSC marker candidates, and are currently
being experimentally validated with analysis of their expression at the protein level in
GSCLs, conventional GBM cell lines, GBM tumour samples, and non-malignant
astrocytes. The results of the experimental validation will be presented at the
conference.
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proteolysis with cathepsin K
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Cysteine cathepsins are lysosomal proteases from clan CA that gained much attention
over the recent years for their role in cancer development and progression. Among
these cathepsin K has strong collagenolytic activity and participates in several
physiological and pathological processes. Besides osteoclasts different cancer cells
express significant amounts of cathepsin K and the use of selective inhibitors such as
odanacatib can significantly reduce the cancer-related osteolysis and bone metastasis
burden. Cathepsin K could thus have an important role in the processes behind bone
metastasis, but the molecular functions of extracellular proteolysis by cathepsin K
remain poorly understood.

Our lab established a mass spectrometry-based proteomic approach that provided the
first evidence for sheddase activity of cathepsins L and S with potential role in cancer
development and progression representing a good platform to extend our search for
extracellular substrates to cathepsin K. For our study we selected different cancer cell
lines inlcuding MDA-MB-231 (breast cancer), HT-144 (melanoma), PC3 (prostate cancer)
and Saos-2 (osteosarcoma), known to metastasize or develop in bones and performed
an identification of extracellular substrates of cathepsin K. A detailed bioinformatics
analysis showed that the majority of them is well-conserved over selected cancer cells.
Among them antigen CD166 and CD44, glycoprotein MUC18, ephrin receptor 2 type A,
plexin B2 and transferrin receptor 1, all of them having important roles in cancer
development and progression. Our results suggest that cathepsin K has important roles
in cancer-related extracellular proteolysis and is potentially important in cancer
progression and development of bone metastasis opening new avenues for
development of new cathepsin K-based therapeutics.
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Glioblastoma multiforme is the most common primary brain cancer and also one of the
deadliest cancers. Most of patients do not survive for more than two years after
diagnosis, in spite of advanced surgery and post-operative chemo- and radio-therapy.
The main reasons of failure are: late diagnosis, difficulty to remove tumour completely,
presence of radio- and chemo-resistant glioblastoma stem cells and highly infiltrative
nature of the tumour. Therefore, better diagnostic tools and therapy are essentially
required. One of the promising way to improve diagnosis and therapy is the use of so
called nanobodies. These are small antigen recognizing part of heavy-chain only
antibodies that are naturally occurring in very few animals, such as llamas, camels and
sharks. The advantages of nanobody regarding classical antibodies are among others
easy and high yield production, high stability, larger repertoire of epitopes, faster
penetration into tumour, and low immunogenicity.

The aim of our work was to evaluate the cytotoxic effect of nine nanobodies identified
previously, on glioblastoma cells lines U251MG, U87MG, glioblastoma stem cells and
astrocytes as a reference. We also compared the efficacy of nanobodies combined with
temozolomide against temozolomide or nanobodies alone. Furthermore, we have
determined the location of selected specific antigens using nanobodies and secondary
anti-his antibody and have verified our results with commercial antibodies. We also
performed scratch assay to determine which nanobodies inhibit or decrease migration
of glioblastoma cells.
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Amyotrophic lateral sclerosis is a fatal progressive neurodegenerative disease. A key
characteristic of the disease is a cytoplasmic mislocalization of otherwise predominantly
nuclear TDP-43, forming cytoplasmic inclusions in neuronal and glial cells. As of today, an
increasing number of genetic factors have been linked to the progression, age-of-onset
and susceptibility of the disease, with RNA metabolism and RNA-protein substructure
being a particularly fast evolving focus of research. On the opposite, the structural
analysis of proteins of various ALS-associated genes, such as TARDBP, FUS, C9ORF72 and
the recently associated ANXAT1, has yet to achieve a major breakthrough.

Our work is focused into expression and isolation of soluble proteins involved in ALS
pathogenesis with aim to solve their crystal structure. We have expressed GST- or His-
tagged proteins in bacterial and mammalian expression systems using affinity and size-
exclusion chromatography for isolation. Proteins predominantly sequestered in inclusion
bodies. We increased the protein solubility adding a reducing agent, glycerol and/or an
increased concentration of EDTA. In order to obtain higher yield of a soluble TDP-43, the
protein was co-expressed with interacting partners. Structures of proteins involved in
ALS should give us an insight into interaction with known protein and RNA partners and
explain physiological modifications of ALS proteins.
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Cigarette smoking causes respiratory and other diseases. Cessation is the most effective
approach to minimize disease risk. However, for those who would otherwise continue to
smoke, switching to reduced-risk products (RRP) may be a way to lower the risk of
smoking related disease compared with smoking. The tobacco heating system (THS2.2) is
a RRP where tobacco is heated rather than burned by means of an electronically-
controlled heating blade. Tobacco heating generates an aerosol mainly composed of
water and glycerol that contains significantly lower levels of harmful/potentially harmful
constituents (HPHC) than cigarette smoke. Primary human bronchial epithelial cells were
used to investigate the biological impact of THS2.2 compared to the 3R4F cigarette.
Multiple toxicity endpoints were measured via real-time cellular analysis and high-
content screening. Study was complemented by gene expression analysis, followed by a
computational approach to identify and quantify perturbed molecular pathways.
Chemical characterization of THS2.2 aerosol showed similar nicotine levels and lower
levels of 54 HPHCs compared to 3R4F smoke. Cells were exposed to 3 different
smoke/aerosol fractions: mainstream smoke/aerosol bubbled PBS, total particulate
matter (TPM) and gas-vapor phase (the substance that passes through the filter pad
during TPM collection). 3R4F smoke fractions caused a dose-dependent response in
most toxicity endpoints and a significant level of perturbation in most biological
pathways. By contrast, exposure to THS2.2 aerosol fractions had an overall lower
biological impact. No cellular toxicity was observed at similar nicotine doses and up to
15-fold increased THS2.2 concentrations were necessary to elicit a level of response
similar to 3R4F fractions. Moreover, the level of biological network perturbation was also
significantly reduced compared to 3R4F. In summary, our systems toxicology study
demonstrated reduced effects of THS 2.2 aerosol compared to 3R4F smoke.
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Method developments in the post genomics era of biological research now allow us to
capture snapshots of systems, both of the dynamic and spatial resolution. At the same
time, computational capabilities have increased in terms of the ability to handle and
analyse these huge amounts of data. However the challenge now lies in the scattered
nature of data resources and replicability of experimental results. To facilitate knowledge
discovery, we adopted a set of guiding principles, to make data FAIR — Findable,
Accessible, Interoperable and Re-usable.

The field of plant systems biology is encountering such challenges as well, where the
genotypic and phenotypic data of plant species can be found in multiple locations, with a
large variation of their representations. Here we present the work done on the topic of
data management system at our institute, starting on the bottom level of storage of
high-throughput data, implementation of standard directory trees to support the
researchers, to their analyses and metadata annotation.

We will also touch on the topics of standardisation in relation to the European
distributed infrastructure for life-science information (ELIXIR), covering the expansion
and evolution of standards relevant for plant systems biology. Lastly, a model covering
the capture of metainformation about biological samples and publically exposing it
jointly with the measured variables will be presented via a common infrastructure.
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Quantitative molecular biology remains a challenge for researchers due to inconsistent
approaches for control of errors in the final results. Due to several factors that can
influence the final result, quantitative analysis and interpretation of qPCR data are still
not trivial. Together with the development of high-throughput qPCR platforms, there is a
need for a tool allowing for robust, reliable and fast nucleic acid quantification.

We have developed "quantGenius" (http://quantgenius.nib.si), an open-access web
application for a reliable gPCR-based quantification of nucleic acids. The quantGenius
workflow interactively guides the user through data import, quality control (QC) and
calculation steps. The input is machine- and chemistry-independent. Quantification is
performed using the standard curve approach, with normalization to one or several
reference genes. The special feature of the application is the implementation of user-
guided QC-based decision support system, based on gPCR standards, that takes into
account pipetting errors, assay amplification efficiencies, limits of detection and
quantification of the assays as well as the control of PCR inhibition in individual samples.
The intermediate calculations and final results are exportable in a data matrix suitable
for further statistical analysis or visualization. We additionally compare the most
important features of quantGenius with similar advanced software tools and illustrate
the importance of proper QC system in the analysis of gPCR data in two use cases.

To our knowledge, quantGenius is the only gPCR data analysis tool that integrates QC-
based decision support and will help scientists to obtain reliable results which are the
basis for biologically meaningful data interpretation.
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The interaction between plant and its pathogen initiates a complex signalling network,
resulting in massive changes of the gene activity and extensive reprogramming of the
cell metabolism. In this study systems biology approach was used to model complex
biological processes, understand mechanisms and dynamic involved in plant defence
and identify novel regulators of plant immunity.

We constructed signalling network topology describing the biosynthesis, hormone
recognition and signal transduction leading to activation of effector molecules of crucial
phytohormones involved in plant defence: salicylic acid (SA), jasmonic acid (JA) and
ethylene (ET). The primary model has been expanded with model with Arabidopsis
(Arabidopsis thaliana) protein interactors and translated to potato. In parallel with model
construction, analysis of dynamic potato response to PVY was evaluated. Dynamics of
whole transcriptome changes of cultivar Désirée and NahG-Désirée were analysed in
inoculated and systemically infected leaves following 0, 1, 3, 4, 5, 7, 8,9, and 11 days after
infection (dpi). Potato proteome changes on set of viral multiplication were analysed and
compared to transcriptional dynamics. Dynamics of physiological changes were
evaluated on the level of symptoms development, measuring virus accumulation and
spread to uninfected tissue and callose accumulation.

Integration of both, modelling with novel biological data enabled us to identify novel
regulators of plant defence against viral pathogens. The role of two kinases and two
phosphatases has been evaluated with functional genomics. The results imply that novel
players of virus induced-potato response gap the bridge between regulation of abiotic
and biotic plant response signalling.
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Corrigenda

1. Corrigendum: SL4; Bio-Rad’s state of the art solutions to help you find answers: from DNA
translation to single cell sequencing

MatjaZ Rejec, Rok KoSir

Labena d.o.o., Slovenia

V: Goricar, K (ur.), et al. Book of Abstracts, 12" Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 45.

The authors regret that some authors were missing from the authorship. The correct citation is as follows:
SL4; Bio-Rad's state of the art solutions to help you find answers: from DNA translation to single cell
sequencing

UrSula Prosenc Zmrzljak, Matjaz Rejec, Rok Kosir

Labena d.o.0., Slovenia

V: Goricar, K (ur.), et al. Book of Abstracts, 12™ Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 45.

2. Corrigendum: PI-28; The conserved DO domain of flagellin is involved in the activation of Toll-like
receptor 5 and the intracellular Naip-NLRC4 inflammasome

Vida Forstnerig"

'National Institute of Chemistry, Department of Synthetic Biology and Immunology, Slovenia

2EN-FIST Centre of Excellence, Slovenia

V: Goricar, K (ur.), et al. Book of Abstracts, 12™ Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 102.

The authors regret that some authors were missing from the authorship. The correct citation is as follows:
PI-28; The conserved DO domain of flagellin is involved in the activation of Toll-like receptor 5 and
the intracellular Naip-NLRC4 inflammasome

Vida Forstneri¢', Karolina Ilvitak-Kocjan', Tja%a Plaper', Roman Jerala'?, Mojca Bengina'

'National Institute of Chemistry, Department of Synthetic Biology and Immunology, Slovenia

’EN-FIST Centre of Excellence, Slovenia

V: Goricar, K (ur.), et al. Book of Abstracts, 12" Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 102.

3. Corrigendum: P-31; Characterisation of L1 ORF1p in mammalian cells

Mirjana Malnar', Boris Rogelj"*?

'JoZef Stefan Institute, Department of Biotechnology, Slovenia

’Biomedical Research Institute BRIS, Slovenia

3University of Ljubljana, Faculty of Chemistry and Chemical Technology, Slovenia

V: Goricar, K (ur.), et al. Book of Abstracts, 12" Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 105.

The authors regret that some authors were missing from the authorship. The correct citation is as follows:
PI-31; Characterisation of L1 ORF1p in mammalian cells

Mirjana Malnar', Vera Zupunski?, Tomaz Bratkovi¢®, Miha Modic*, Micha Drukker?, Jernej Ule*®, Boris
Rogelj"?’

'JoZef Stefan Institute, Department of Biotechnology, Slovenia

“University of Ljubljana, Faculty of Chemistry and Chemical Technology, Slovenia

3University of Ljubljana, Faculty of Pharmacy, Ljubljana, Slovenia
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“*Helmoltz Zentrum Miinchen, Institute of Stem Cell Research, Germany

*University College London, Institute of Neurology, UK

®The Francis Crick Institute, UK

"Biomedical Research Institute BRIS, Slovenia

V: Gori€ar, K (ur.), et al. Book of Abstracts, 12™ Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 105.

4. Corrigendum: P-55; HNRNPH and its localisation to nuclear G4C2 foci of C9ORF72 amyotrophic
lateral sclerosis
|~1,2,3

Boris Roge
'JoZef Stefan Institute, Department of Biotechnology, Slovenia

“University of Ljubljana, Faculty of Chemistry and Chemical Technology, Slovenia

3Biomedical Research Institute BRIS, Slovenia

V: Gori€ar, K (ur.), et al. Book of Abstracts, 12™ Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 129.

The authors regret that some authors were missing from the authorship. The correct citation is as follows:
PI-55; HNRNPH and its localisation to nuclear G4C2 foci of C9ORF72 amyotrophic lateral sclerosis
Sonja Prpar Mihevc', Valter Bergant'?, Julija Mazej'?, Boris Rogelj"*?

YJoZef Stefan Institute, Department of Biotechnology, Slovenia

“University of Ljubljana, Faculty of Chemistry and Chemical Technology, Slovenia

*Biomedical Research Institute BRIS, Slovenia

V: Goric¢ar, K (ur.), et al. Book of Abstracts, 12t Meeting of the Slovenian Biochemical Society with

International Participation, Bled, Slovenia, 20-23, 2017, p. 129.

5. Corrigendum: PII-105; Evaluation of nanobodies against potential glioblastoma biomarkers

Alja Zottel, Neja Zupanec, lvana JovEevska, Radovan Komel

University of Ljubljana, Faculty of Medicine, Institute of Biochemistry, Medical Centre for Molecular
Biology, Slovenia

V: Gori€ar, K (ur.), et al. Book of Abstracts, 12™ Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 181.

The authors regret that some authors were missing from the authorship. The correct citation is as follows:
PII-105; Evaluation of nanobodies against potential glioblastoma biomarkers

Alja Zottel', Neja Zupanec', Ivana Jov&evska', Jernej Sribar?, Igor KriZaj’, Lorna Zadravec Zaletel?,
Radovan Komel'

'University of Ljubljana, Faculty of Medicine, Institute of Biochemistry, Medical Centre for Molecular
Biology, Slovenia

%Jozef Stefan Institute, Department of Molecular and Biomedical Sciences, Slovenia

3Institute of Oncology, Slovenia

V: Goricar, K (ur.), et al. Book of Abstracts, 12t Meeting of the Slovenian Biochemical Society with
International Participation, Bled, Slovenia, 20-23, 2017, p. 181.
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KEM®MED

BRINGING SOLUTIONS

Looking for Innovative Solutions in the Field of
Genomics, Biomedicine and Biotechnology?

We Bring Them To You!
' S

EE S W

« Instruments and Laboratory Equipment

@ o

Kemomed
- Reagents for Research and Svetovanje, trgovina in
. . . .. trzenje d.o.o.
Diagnostic Biomedicine
Kaliska 9
- Consumables PE: Stritarjeva 5
4000 Kranj
- Application Support Slovenia
i H T +386 42015050
« Service and Technical Support RSool bndibon:
Calibration E info@kemomed.si

W www.kemomed.si



Affinity. Stability. Conformation. JN__/\_(_U(%.

technologies

More than 1000 peer-reviewed publications with MST and nanoDSF.
Your project deserves the best data!

Discover our technologies:

Easy to use _ | >
Fast measurements

Highest precision

Fun

Visit our website to learn more!

NanoTemper Technologies

www.nanotemper-technologies.com

We care about your research
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Waters

THE SCIENCE OF
WHAT'S POSSIBLE.

Isothermal Titration Nano ITC

instru/entalia

T +386 1524 0196

F +386 1 524 0198

A LeskoSkova cesta 9E
1000 LJUBLJANA

E events@instrumentalia.si

Zdruzeni v en team.

Waters Chromatography Systems

ACQUITY UPLC H-Class Bio coupled with QDa Single Quad
MS detector
Ready for your biomolecular analysis

A system purpose-built for the analysis of proteins,
peptides, nucleic acids and glycans, adding MS detection
capabilities to bring analytical confidence with additional
mass data.

TA Instruments Thermal Analysis Systems

Isothermal Titration Calorimetry (ITC),
Differential Scanning Calorimetry (DSC) and Isothermal
Calorimetry Systems

Systems are powerful analytical techniques for in-depth
characterization of molecular binding events and structural
stability, for the most demanding applications in drug
discovery, protein-protein interactions, structure-function
characterization and more.

a
®|FFim laboratorijska oprema
T +386 1 428 3684
F +386 1427 3811
A Ziherlova ulica 6
1000 LJUBLJANA
E info@labtim.si



Complete Solutions
in Laboratory
and Process Analytics

e PCR, qPCR, Droplet Digital PCR e laboratory Grade Water Systems (Type 1, 2, 3)
® BioSpectrometers ® (Centrifuges
e Lightand AFM microscopy ® PH Meters
e CellImagers e Analytical Balances
e (Cell Counters/Sorters e Pipettes
® Washers/Readers ® Biological Safety Cabinets
e Electrophoresis e laboratory Refrigerators & Freezers
e Western blotting ® Other Laboratory Equipment
e Antibodies
(D Labena
Contact:
Ljubljana SLO / Zagreb HR / Sarajevo BIH / Skopje MAK / Beograd SRB All our Original Offices and www.labena.si or info@labena.si.

eca@veoua JPIK  eppendoff ESCO ~~~ OLWMPUS NepPTUNE Thermo
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Introducing the MagNA Pure 24 System
Enter a new world of productivity
Enhance your molecular testing workflow with the new MagNA Pure 24 System,

a fully automated nucleic acid extraction system that provides more flexibility,
reliable efficiency, and increased traceability.

Dx-0052-2017

/ ’_:—;’T € 0 e doo ogethe
| | L
° Start here. Go Anywhere.
| L
magnapure24.com NMagNIN\ Pure

MagNA Pure 24 System is for in vitro diagnostic use.

MAGNA PURE is a registered trademark of Roche.

Roche farmacevtska druzba d.o.o., Divizija za diagnostiko
Vodovodna cesta 109, 1000 Ljubljana, T:01/56 80 260, F:01/56 80 273
www.roche.si



m NATIONAL INSTITUTE OF CHEMISTRY

research
EXCELLENCE
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Basic and applied research

on materials, life sciences,
biotechnology, chemical
engineering, structural and
theoretical chemistry, analytical :
chemistry and environmental protection.

In line with the priority areas of the EU
Research and Innovation: nanotechnology,
genomics and biotechnology for health,
sustainable development, climate change, energy
efficiency and quality and safety of food.

We expand knowledge and technology transfer to
the domestic and foreign pharmaceutical, chemical,
automotive and nanobiotechnologycal industries.

We are aware of the power of youth, so we transfer our
knowledge on younger generations with providing many means
of collaboration.

contact: www.mladi@ki.si




Vrhunska

Vse, kar delamo, delamo za dobro ljudi.

Kakovost je temelj nase predanosti
bolnikom in naSega odnosa do zdravja.
Nade delovanje temelji na dolgoletnem
znanju in izku$njah, medsebojnem
zaupaniju, vklju€evanju in spostovanju

razli¢nosti ter na najvisjih etiénih vrednotah.

Stalna vlaganja v raziskave, inovacije

in napredek proizvodnje omogoc¢ajo,

da doma in po svetu ponujamo visoko-
kakovostna, varna ter cenovno dostopna
zdravila.

lek

¢lan skupine Sandoz

Znanost ...

Z dolgoro¢no nacrtovanim

razvojem zagotavljamo pogoje za
nova delovna mesta in izobrazevanje
ter napredovanje strokovnjakov v
vrhunske znanstvenike.

Kot odgovoren delodajalec skrbimo
za razvoj zaposlenih, odgovoren
odnos z lokalnimi skupnostmi ter
trajnostni razvoj okolja.

Lek je cenjen ¢lan Novartisa, vodilne
svetovne druzbe v farmacevtski industriji.

... Za zdravje.

POLNI CERTIFIKAT [

— 3 R
N
DELODAALEC Dr}.liini AMBASADOR
- - I : prijazno  KORPORATIVNE
[ § podietie INTEGRITETE

Mojepelo

Lek farmacevtska druzba d. d., VerovSkova 57, 1526 Ljubljana, Slovenija ® www.lek.si ® SI1706661950




Notes

216



217



218



