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Authors: Izabela Gorska, gorskai@wp.pl
Karolina Bukowska-Strakova

Tutors: dr hab. Jarostaw Baran

Infroduction: Common Variable Immunodeficiency (CVID) is a primary
immunodeficiency disease characterized by decreased serumimmunoglobulin (1g)
IgG, IgM and IgA levels and high susceptibility to infections. CVID include a number
of phenotypes that may be caused by the various genetic mutations. Myeloid-
derivedsuppressor cells (MDSCs) are aheterogeneous population of cells which
constitute aunique component of the immune system that regulates immune
responses physiologically andin v arious diseases. In chronic infections, cancer and
inflamatory disorders it comes to accumulation of myeloid cells with
immunosuppressiv e activity on the immune system. MDSC use arginase, INOS and
oxidativ e stressin conjunction with other mechanisms to induce regulatory Tcell and
suppress of CD4+ and CD8 + T cells. Up to now there is no data on these cells in
patients with CVID. Gr-MDSCs are often found in the fraction of low -density
granulocytes (LDG) whith remain in the PBMC after standard density gradient
cenftrifugation.

Aim: The aim of the study was to define the population of MDSC in patients with
CVID.

Materials and Methods: Flow cytometric analysis of PBMC isolated by density
gradient centrifugation of peripheral blood from adult patients with CVID and adult
healthy control was performed. Immunophenotyping of MDSC w as conducted with
the following monoclonal antibodies: anti-CD11b-BV510, anti-CD14-FITC, anti-CD15-
PECY7, anti-HLA-DR-PerCp. Population of MDSC was characterized as HLA-DR-,
CD11b+, CD15+ or CD14+, describing granutocytic and monocytic MDSC,

respectively.

Results: Immunophenotyping analysis PBMC from pateints with CVID revealed the
accumulation of cells that phenotypically meet criteria of MDSC, containing Gr-
MDSC and Mo-MDSC subset. Additionally, w e demonstrated the population of LDG
increased, in CVID patients especially in these with concomitant autoimmune
disorders.

Conclusion: CVID is disorder where there is anincreased level of cells which
phenotypically meet criteria of MDSC comparing to control.
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Authors: Olga Janas, olga.jonas@stud.umed.lodz.pl
Adrian Krygier
Dagmara Szmajda
Magdalena Zdzalik

Tutors: dr hab. prof. nadzw . Ew a Balcerczak

Infroduction: Colorectal canceris the one of the most common malignant cancers
among men and women w orldwide. In Poland, colorectal cancer is a neoplasm of
the worst prognosis. Risk factors for colorectal cancer include older age,
inflammatory intestinal condition, personal history of polyps, smoking, obesity and
family history of colon cancer. ABCB1 gene, located on chromosome 7, encodes P-
glycoprotein which belongs to ATP-binding cassette family. This proteinis responsible
for the remov al of hydrophobic substances and xenobiotics fromthe inside of the
cellinto the extracellular space. Physiologically, it's expressedin cells such as liver
cells, pancreas andin different parts of the intestine. Increased expression of
Pglycoproteinin tumor cells is a major cause of multidrug resistance of these tissues.

Aim: The aim of the study was to assess ABCB1 gene expression levelin colorectal
cancer cases.

Materials and Methods: The investigated group included 25 patients diagnosed with
colorectal cancer (Deaprtment of Pathology, Medical Univeristy of Lodz). Material
used forresearch were colon cancerfrozen tissue slides. RNA w asisolated from tissue
according to the protocol. To obtain cDNA rev erse franscription reaction was
performed. cDNA w as amplified using polymerase chainreaction (PCR) for
reference gene (GAPDH) andinvestigated gene (ABCB1). Agarose gel
electrophoresisw as then used to visualize the product. A quantitative assessment of
ABCB1 gene expression was performed by Real-Time PCR. Experiments for both
genesweredone in friplicates. The results w ere statistically analyzed and then
relative level of ABCB1 gene expression was estimated.

Results: 25 samples were subjected to qualitative assessment of expression. All of
them presented the gene expression and w ere takeninto relative quantitative
analysis. Relative ABCB1 gene expression levelin colon cancertissues was variable
and ranged from- 2.08 to 1,68.

Conclusion: Varying levels of relative ABCB1 gene expression can possibly confribute
to cancer development or multidrug resistance occurrence in colorectal cancer

patients.
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Authors: Michat Kraw czyk, michal.s.krawczyk@gmail.com
Anna Wiegand
Chia Ming Tiong
Tran Thi Ngoc Quy

Tutors: Prof. Lucyna Wozniak PhD, DSc

Javier Pena-Diaz

Abstract: Ageing processes among others cause abnormalities on DNA level, the
DNA repair systems are essential for anti-ageing abilities of human body and many
experiments are focused on those complex machineries in purpose of dev eloping
ageing delaying approaches. The aim of projectw as of double nature: first the
development of experimental method useful in the determination of the best choice
anti-cancer treatment for patients with MMR deficiency based cancer, the second
to indicate potential applicability of a developed methodin the screening of
patients MMR status, to reduce number of ineffective therapies and unnecessary
costs. Those aims clearly indicate evolution of modern approaches towards the
persondlized medicine stfream.

Alkylating agent N-methyl-N'-nitro-N-nitrosoguanidine (MNNG), analogue of a drug
currently usedin chemotherapy (Temozolamide®) w as used in determination of
effectiveness of therapy in U20S cells line (ATCC® HTB-96™) transfected with siRNA
against mMRNA encoding MLH1 protein, to obtain experimental model of MMR
deficient cancer. Transfection efficacy was determined with Western Blot, cell cycle
analysis inv estigated with Fluorescent activated cell sorting, colony forming assay
carried for determination of cell survival in different drug concentration.

Western blotting indicates correctness of an experimental model. Cell cycle analysis
results indicated that freatment with MNNG of MMR efficient cells caused cell cycle
arrest, while lack of freatment-cell replication progression. In MMR deficient cells
observed no differences between groups. Colony forming assay show ed that an
increase of drug concentrationreduce the number of the formed coloniesin MMR
effective cells, without any influence on MMR deficient cells.

The MNNG treatment of MMR efficient cells is effective, causes cellreplication andin
further also tumor grow th inhibition- positive effects of therapy; in contrary in the
MMR deficient cells which still replicate, no positive effects in cancer therapy.
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Conclusions fromthis in vitro project indicate that MMR status screening of patients
may play pivotalrole in the determination of anti-cancer therapy, reduction of
unnecessary costs and patient disappointment fromineffective treatment. Results
seem to be promising, especially taken under consideration possibility of
development of a patient-tailored therapeutic procedures based on genetic
screening and confirmed by experimental approaches. Those facts emphasize the
necessity of genetic screening of patients. Itis still necessary to conduct more
detailed analysis- especially in vivo studies, itis very important to analyze all factors
influencing correctness of this inv estigation. Project was conducted during ARU CEHA
2015 Copenhagen Summer School- Interdisciplinary aspects of healthy ageing,
Center of Health Ageing, Copenhagen

Univ ersity, Denmark.
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Infroduction: The septal pouch (SP) is defined as an invaginated portion of the
interatrial septumformedin the absence of the patent foramen ov ale channel due
to incomplete fusion of the embryological components of the septum. Left, right,
and double SPs could be observed. Last findings suggest that left-sided SP may be
associated with cryptogenic stroke. In this light, precise SP imaging could be very
important for clinical practice.

Purpose: To present SP morphology and identify whether multislice computed
tomography

(MSCT) or transesophageal echocardiography (TEE) is superior of SP imaging.

Material and methods: A total of 50 patients (62% females; mean age =81.7+5.6
years; body mass index =26.7+4.2 kg/m2; ejection fraction =52.4+14.0%) that qualified
for franscatheter aortic valve implantation were included in the study. All patients
underw ent both:contrast enhanced ECG-retrospectively gated MSCTof the heart
and TEE within a maximum time of 6 months. The morphology of the interatrial
septumwas assessed in the same projection by atleast tw o independent observers.
The length and height of the SPs were measured.

Results: In MSCT, the interatrial septumw as classified as: left SP (34%), right SP (4%) or
double SP (0%). The mean length and height of left-sided SPs were 8.3t4.1mm and
2.6x1.1mm, respectively. Right-sided SP length =4.8+1.1mm and height =3.0£1.9mm.
InTEE: left SP (40%), right SP (16%) or double SP (8%). The mean length and height of
left-sided SPs were8.7£3.4mmand 1.6+0.8mm, respectively. Right-sided SP length
=5.9+1.7mm and height =2.9+0.7mm.The agreement between the MSCTand TEE was
48%. There were no differencesin left SP lengths betw een the tw o imaging methods
(p=.75); however, their heights were significantly greaterw hen assessed by MSCT
(p=.03). There were no significant differences in any of SP characteristics between
sexes and they were not correlated with age, body mass index, or ejection fraction.
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Conclusion: The TEE is superior to contrast enhanced ECGretrospectively gated MSCT
in imaging the interatrial septum. The TEE is more accurate inimaging the left and
right SP. Contrast-enhanced MSCTis a weak tool for assessing the right-sided septal
structures.
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Authors: Anna Kretowska, annammkretowska@gmail.com
Dawid Groth
Tutors: Marcin Moniuszko MD, PhD

Kamil Grubczak

Infroduction: Nanoparticles are defined as particles, which are considered highly
mobile while being in free state and hav e at least one dimension measuring less than
100nm. Their unique properties enable themto be used as carriers of therapeutic
agentsinto pathological areas in cancer therapy. To date, however, only few
nanoparticle-based drugs have entered the clinic while many others are being
thoroughly testedin preclinical models. On the other hand, the use of vitamin D has
been associated with reducing the risk of breast, colon, ovarian and prostate
cancers. Thus, it is tempting to hypothesize that combination of nanoparticles with
vitamin D could constitute a potential nov el therapeutic approachin cancer.

Aim: In this pilot study we aimed to determine w hether nanoparticles, namely three
different types of nano-hydroxyapatite: GoHAP?0s (Unipress), F202 (Fluidinov a),
HApPSA (Sigma-Aldrich), and vitamin D3 could have an effect on the viability and the
cellcycle status of A549 lung carcinoma cells.

Materials and Methods: The study w as performed on A549 human lung carcinoma
cellline.Cancer cells were subjected to 24-hour incubationin presence or absence
of GOHAP90s, F202 or HApPSA, and vitamin D3. 7-amino actinomycin D (7-AAD)
staining w as used to establish cell viability and staining of DNA content with
propidium iodide (Pl) was used to evaluate cell cycle status. Viability and cell cycle
data were acquired on FACSCalibur flow cytometer.

Results: We demonstrated here that incubation with nanoparticles substantially
decreasedsurvival of cancer cells. Incubation with vitamin D3 did not affect cancer
cells’ viability, while culture with both - nanoparticles and vitamin D3resulted in
depletion of live cells. However, despite more pronounced effects of combinatorial
freatment these effects seemed to be exclusiv ely related to nanoparticles alone.
Furthermore, w e found that stimulation with nanoparticles led to arrest of cancer
cellsin the G1-phase, with a decrease of cell number in G2-phase of the cell cycle.
Interestingly, incubation with both - nanoparticle and vitamin D resultedineven
greater suppression of divisions as compared to application of either agent alone.

Conclusion: Our preliminary data suggests that studied nanoparticles - GoHAPY0s,
F202 and HApSA, decrease the viability of A549 lung cancer cells. Additionally,
combinatory tfreatment with vitamin D3 and nanoparticles significantly inhibited the
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divisions of cancer cells. Further experiments are required to better explore the exact
impact of these particles on cancer cells and the possibility of harnessing these
actionsin order to establish nov el therapeutic approaches.
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Tutors: dr hab. prof. nadzw . Ew a Balcerczak

Infroduction: Acute myeloid leukemia (AML) is called a cancer of the white blood
cells. AML accounts for about 80 percent of all acute leukemias in adults, being thus
the most common acute leukemia. Incidence of this disease also increases with age.
In this disease there is a clonal proliferation and the accumulation of malignant
clones of transformed blast cells derived frommyeloid precursor cells. These cells
predominate in the bone marrow and blood and may infiltrate other tissues. The
etiology of acute myeloid leukemia is not yet fully known, however, there are many
factors that can predispose to its occurrence. The RUNXT gene, located on 21
chromosome, encodes a Runt-related transcription factor, which is part of the RUNX
gene family. Itregulates the differentiation of hematopoietic stemcells info mature
blood cells. Itis also known as atumor suppressor. Atleast 39 forms of RUNX1
mutation are implicated in v arious myeloid malignancies, including AML. Many of
these mutations are inactivating RUNXT and leading to loss of ifs function.

Aim: Determination of RUNXT gene expression levelin the peripheral blood cells of
patients diagnosed with acute myeloid leukemia.

Materials and Methods: The inv estigated group included 50 patients diagnosed with
acute myeloid leukemia (Klinika Hematologii UM). Material used for research was
peripheral blood of patients remaining after routine tests. RNA was isolated from
blood according to the protocol. Reverse transcription reaction was performedin
order to obtain cDNA. cDNA w as then amplified using polymerase chainreaction
(PCR) for GAPDH (reference gene) and RUNXT (inv estigated gene). In next step
agarose gel electrophoresis was used to visualize the product. A quantitative
assessment of

RUNXIT gene expression levelwas performed by Real-Time PCR. Trials for both genes
were done in triplicates. The results w ere statistically analyzed and thenrelative level
of RUNXT gene expression was estimated.

Results: All of samples taken under inv estigation showed expression of RUNXT gene in
qualitative assessment. So far quantitative analysis was performed on 20 samples.
Preliminary results of Real-Time PCR indicate that the relative RUNXT gene expression
level differs among patients.

23



JUVENES PRO MEDICINA

Conclusion: Since RUNX1 is generally regarded as a tumor suppressor in myeloid
neoplasm, we suspect that patients with relative lowerlevel of RUNXT expression can
be more susceptible to leukemia dev elopment.
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Infroduction: Genetic background of TAA seems complex and has not been
elucidated, which may suggest a role of epigenetic mechanisms in its pathogenesis.
Our previous unbiased molecular screening revealed significant overexpression of
hsa-miR-21-5p in human aneurysmal tissue. How ever, the precise mechanism of its
contribution to TAA pathogenesis is unclear.

Aim: The aim of this study w as to explain the mechanism in which has-miR-21-5p
participate in pathogenesis of thoracic aortic aneurysms.

Materials and Methods: Our previous study revealed hsa-miR-21 as the most
upregulated microRNA in the aneurysmal tissue. Based on bioinformatic analysis and
literature search phosphatase and tensin homolog (PTEN) and endothelial nitric
oxide synthase (NOS3) genes were selected as putatively regulated by this microRNA
and the model with human endothelial cell cultures transfected with miR-21-5p
mimic or miR-21-5p inhibitor respectively was used in order to confirm this relationship.
Expression of has-miR-21- 5p and selected genes was assessed by quantitative real-
time PCR.

Results: Expression of NOS3 among cells transfected with miR-21-5p mimic w as
increased, whereasin cells incubated with miR-21-5p inhibitor w as decreased.
Opposite results were obtained for PTEN. In addition, there w ere statistically important
correlations between hsa-miR-21-5p lev el and expression of NOS3in endothelial cells
fransfected with miRNA mimic.

Conclusion: hsa-miR-21-5p w as up-regulated in aneurysmal tissue and it acts
indirectly by phosphorylation of NOS3 augmenting nitric oxide (NO) production. NO is
the major mediator causing relaxation of VSMC and delimited production of nitric
oxide within the aneurysm may mechanistically explain aneurysm progression. In our
previousstudy, NOS3 tfranscripts paralleled miR-21 in TAA tissue. Thus, miR-21 could be
a molecule perpetuating NOS3 ov erexpression within aneurysm and causing the
progression of the disease.
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Infroduction: A Medical University of Lodzis one of the largest medical univ ersities in
Poland. Every day classes for several thousands of students take place in the lecture
and laboratory rooms. Epidemiologists indicate that depending on the activity
performed the human body can emit from one thousand to five million inorganic
and organic particles per minute, including diasporas of microorganisms colonizing
human body. The aim of the study was to assess the biodiv ersity of microorganisms
emitted by the students of the Medical University of Lodz during laboratory classes.

Materials and Methods: The study was conductedin tw o laboratory rooms at the end
of didactic classes, in which participated more than three hundreds of students. The
material consisted of sw abs and rinsings of w ork surfaces and equipment of
laboratory rooms. Obtained on nutrient agar microbial colonies w ere microscopicaly
evaluated by Gramstaining, and then passaged on differential media. Isolates were
identified on the basis of the biochemical properties. Statistical analysis of the data

obtained was performed.

Results: A total of 56 samples were collected. In the 33 samples (59%) microorganism
growthwas obtained while 23 (41%) w ere sterile. 186 isolates of microorganisms were
obtained. On sanitary facilities (taps, sinks, etc.), a number of gram-positive bacteriq,
including Staphylococcus epidermidis, w ere found. Molds w ere isolated more often
fromthe surface of electrical devices (refrigerators, incubators). In the detergent for
cleaning microscopes and the disinfectant presence of microorganisms wasn't seen.

Conclusion: The presence of a typical skin Staphylococcus (S. epidermidis) among
the species isolated indicates contamination of surfaces examined by particle

emissions fromhuman skin.
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Infroduction: Inflammatory bow el diseases (IBD), which consist mainly of Crohn's
Disease (CD) and Ulcerative Colitis (UC) is a group of gastrointestinal fract diseases
with an unknow n etiology. Sev eral treatment options are usedin IBD therapy; the
choice of the treatment depends on disease activity, behavior and extent. Analogs
of 5-aminosalicylic acids (5-ASA) administered orally or rectally are basic drugs.
Glucocorticoids, anti-inflammatory agents or biological therapy are used when
remission has not been achiev ed. In portion of patients none of av ailable therapies is
effective andsurgicalinterventionis necessary. Therefore novel pharmacological
treatment options are still soughtin order to avoid the disabling procedures.
Cathelicidins derives froma family of antimicrobial peptides (AMPs). In addition to
their potent anti-pathogenic ability, they exhibit chemotactic, immunomodulatory
and angiogenetic properties. The sole human representative of cathelicidins, LL-37,
w as found to be potentially implied in the pathogenesis of IBD. Additionally, shorter
analogues of LL-37 are under dev elopment.

Aim: We sought the anti-inflammatory and anti-bacterial actions of LL-37 and its
shortest derivative, KR-12in the rodent model of colitis.

Materials and Methods: The anti-inflammatory activity of LL-37 and KR-12 (1-5 mg/kg,
i.p., twice daily) was characterized in tw o mouse models of colitis, induced by 2,4,6-
trinifrobenzenesulfonic acid (TNBS) and dextran sulfate sodium (DSS). The extent of
inflammation was evaluated based on the macroscopic score, quantification of
myeloperoxidase (MPO) activity and microbiological analysis of stool samples.

Results: The results of a preliminary study with low doses of LL-37 and KR-12 showed a
non-significant decrease in macroscopic score, ulcer score and MPO activity.
Overall, the anti-inflammatory effect of KR-12w as more pronounced than that of LL-
37; hence, further studies w ere performed exclusively with KR-12. The peptide at the
dose of 5 mg/kg (i.p., twice daily) non-significantly reduced macroscopic score
(p=0.0514), MPO activity (p=0.7315) and significantly reduced ulcerscore (p=0.0002)
in the INBS model. Bacteriaw ere less abundant in stool samples from treated mice.
Furthermore, KR-12 significantly attenuated intestinal inflammation demonstrated by
a significantreductionin clinical score (p=0.0252) and a nonsignificant reductionin
stoolscore, weigh/length index score and MPO activity in the DSS model.
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Conclusion: We demonstrated the potential ability of KR-12, a derivative of LL-37 to
ameliorate the inflammation in the mouse models of colitis. Although we did not
achiev e significant reduction in all parameters, we believe our research contributes
to the field of IBD treatment. We conclude that KR 12 and cathelicidins as awhole
are worth being considered as a potential therapeutic optionin the treatment of
IBD.
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Infroduction: Higher plants, like Chinese medical herb — Salivia miltirhiza, synthesize
tanshinones, one of many isoprenoid compounds, required to control andregulate
basic metabolic processes. Tanshinones are produced by secondary metabolite
pathw ays and they are known to have medical applications in treatment of
cardiov ascular diseases, cerebrovascular diseases, myocardial infarction,
hypertension, hyperlipidemia or acuteischemic stroke. Many of themhave
anticancer properties.

Their biosynthesis is generally regulated by transcriptional control, primarily by cis-
active sequences in the gene promotor and the trans-activ e factors recognizing
them. This transcriptional control concerns genes encoding significant enzymes, like
copalyl disphosphate synthase gene (CPS gene) and 3-hydroxy-3-methylglutaryl
coenzyme A reductase 2 gene (HM GR2 gene). Isolated promoters of CPS and
HMGR2 genes was ligated with the GUS gene, whichis used as reporter gene in
genetic engineering. Its presence causes changes in phenotype and chemical
composition of plants, which allows to distinguish fransformants. The gene construct
was used to obtain fransformants. linitial and in silico studies indrcated the potential
positive regulation of both genes by auxin.

Aim: Assesment of the potentialrole of promotersisolated from CPS and HM GR2
genesin regulation of GUS gene expression in transformed Salivia miltirrhiza treated

with auxin.

Materials and Methods: M aterial for the study included the RNA isolated fromleaves
of transformed Salvia miltiorrhiza. Qualitative analysis of GUS gene expression,
containing artificially inserted promoter, (PCR, ethidium-bromide gel electrophoresis
with molecular w eight standard) w ere conducted. The inv estigated group
(transformed plants) were used to assess the role of both promotors (CPS and HGMR2
genes) in GUS gene expression connected with auxin dependent regulation. The
control groups consisted of plants not treated by auxin. This study was conductedin
the Laboratory of Molecular Diagnostics and Pharmacogenomics in cooperation
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