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Laboratory of Bacteriophages 

Head: Professor Andrzej Górski, M.D. 

Research on the biology of bacteriophages and their use in the treatment of bacterial infections 

 
Changes in C-reactive protein (CRP) concentration in serum of patients with chronic 

symptomatic antibiotic therapy-resistant bacterial infections (inflammation of the bone, peri-

prosthesis, or soft tissue) which qualified for phage treatment within the project "Experimental Phage 

Therapy of Antibiotic Therapy-Resistant Infections, Including MRSA Infections" were 

retrospectively analyzed. In the majority of cases inflammation was caused by S. aureus infection. 

There was a statistically significant decrease in mean CRP concentration from 42.7±8.5 mg/ml to 

24.8±6.7 mg/ml during days 9-32 of treatment in 13 patients who had baseline CRP above 10 mg/l, 

while in the 13 patients with baseline CRP below 10 mg/l, a insignificant increase from 3.8±0.7 

mg/ml to 7.4±2.8 mg/ml was observed. Detailed analysis of the changes in CRP level during 

treatment depending on the route of administration of the phage preparation showed the greatest 

decrease in mean CRP serum level during days 9-32 of treatment when topical administration was 

applied (58.1%, n = 4), while for oral and oral/topical administration the decreases were 31.9% (n = 

12) and 9.1%, respectively (n = 4). However, these changes did not reach statistical significance. 

Research on the isolation of phages specific to Enterococcus faecalis strains was continued with 

use of 47 environmental samples. Eighteen specific bacteriophages (12 virulent and 6 temperate) 

were isolated. The range of lytic activity analysis showed sensitivity in 73% of 144 E. faecalis 

strains tested. It was found that temperate bacteriophages demonstrated a broader lytic spectrum 

(51% positive lytic reaction) than the virulent bacteriophages (38% positive lytic reaction). Electron 

microscopic study showed that the isolated phages belonged to two families: Myoviridae 

(morphological type A1) and Siphoviridae (morphological type B3).  

The presence, frequencies, and concentrations of E. coli bacteriophages in the stools of healthy 

volunteers, patients with states predisposing to cancer development (intestinal polyps, Crohn's 

disease, colitis ulcerosa), and colorectal cancer patients in a Polish population were studied. Stools of 

98 individuals of the above groups were studied. Coliphage frequencies for the E. coli B strain were 

lower in the stools of the patients with states predisposing to cancer development and those with 

colorectal cancer as compared with the healthy individuals. Lower presence of coliphages for E. coli 



1962 strain was found in the feces samples of the patients with intestinal polyps, Crohn's disease, and 

colitis ulcerosa, excluding the patients with colorectal cancer, than in healthy individuals. A similar 

relationship as that found for E. coli B was obtained between the frequencies of phages in patients 

compared with healthy individuals when the data for the two indicator strains E. coli B and E. coli 

1962 were combined. The concentrations of coliphages for the E. coli 1962 and E. coli B strains 

were greater in patients with states predisposing to cancer development and those with colorectal 

cancer than in healthy volunteers. Our results suggest that there may be associations between phage 

presence in the human gastrointestinal tract and some gastrointestinal diseases.  

 

Results of grant activities 

The alimentary transit of two morphologically different phages was studied. It was observed that 

neutralization of gastric juice with dihydroxyaluminium sodium carbonate significantly increased the 

ability of S. aureus phage A5 and E. coli M13 phage to pass from the stomach to the intestine when 

the neutralizer was given up to 15 min. before phage administration. It was shown that use of a 

proton pomp inhibitor to inhibit gastric juice secretion also increased the gastrointestinal transit of 

phages after oral administration. 

In 2008 the first transplantation of olfactory ensheathing cells (OECs) for the treatment of 

complete spinal cord injury was done in Department of Neurosurgery, Wroclaw Medical University, 

in a 27-year-old male who had sustained a complete (ASIA-A) thoracic T10-11 injury four years 

earlier from a knife wound. OECs were isolated at the IIET three times from the patient’s olfactory 

tissue. The first time they had been cultured in the presence of neurotrophin-3 and frozen in liquid 

nitrogen to be unfrozen and recultured just before surgery. Three and two weeks before the 

transplantation a few fragments of the patient’s olfactory mucosa were taken once again using a 

neuroendoscope and cranial neuronavigation for OEC culture (part of the cultures grew in the 

presence of supernatants from cadaver-derived OEC cultures). For transplantation, an area of the 

spinal-cord injury was exposed by a two-level laminectomy, fibrous adhesions were removed, and a 

suspension of OECs and accompanying olfactory fibroblasts in cell cultures were microinjected into 

the area surrounding the injury site. Four weeks after the operation there were no adverse effects 

attributed to the procedures and no adverse complications due to OEC transplantation were noted 

after transplantation. The patient continues neurorehabilitation. Observation of the safety and 

functional outcomes will be carried out for two years.  

We previously observed binding of T4 phage to the membranes of cancer and normal blood cells. 

We selected a mutant, HAP1, with enhanced affinity for melanoma cells. Both T4 and HAP1 

markedly and significantly inhibited experimental lung metastasis of murine B16 melanoma and 



HAP1 was more effective than T4. We also found a mutation in the hoc gene that differentiates 

bacteriophage HAP1 and its parental strain T4: a non-sense type mutation that precludes proper 

synthesis of gpHoc. In this study we continued investigations of phage-eukaryotic cell interactions. 

The migration of human (Hs294T) and mouse melanoma (B16) on fibronectin was inhibited by 

purified T4 and HAP1 bacteriophage preparations; migration of B16 was inhibited by 34% 

(p=0.0235) and 36% (0.0164), respectively, compared with the control and by 42% (p=0.0008) and 

44% (p=0.0006), respectively, compared with 10 U/ml LPS identical to the residual LPS content in 

the phage preparations. Hs294T migration was decreased by 31% (p=0.0423) by T4 compared with 

PBS. A significant difference between PBS and HAP1 was not observed (28%, p=0.0859). The 

migration of human melanoma was also inhibited by the HAP1 phage preparation on matrigel: 48% 

(p=0.0407). No response of either melanoma cell line to lipopolysaccharide was observed. Therefore 

the effect of the phage preparations cannot be attributed to lipopolysaccharide. No differences in the 

effects of T4 and HAP1 on melanoma migration were observed.  

 

DEPARTMENT OF CLINICAL IMMUNOLOGY 
Head: Professor Andrzej Lange, M.D. 

 

Laboratory of Clinical Immunology 

Head: Professor Andrzej Lange, M.D. 
 

Laboratory of Clinical Immunology continued the collaborative work with the Lower Silesian 

Center for Cellular Transplantation with the National Polish Bone Marrow Donor Registry in the 

field of immunology and immunogenetics of hematopoietic stem cell transplantation (HSCT). In 

2008 the collaborative studies resulted in the following findings: 

 

1. The function of CD4+CD25++ cells, described as regulatory cells (Tregs) exerting 

immunosuppression in patients after allogeneic hematopoietic stem cell transplantation (alloHSCT). 

In this study 74 cases were followed post alloHSCT for the presence of CD4+CD25++, CD134, and 

FoxP3 lymphocytes in relation to acute graft-versus-host disease (aGvHD), CMV, EBV, and HHV6 

reactivation during 100 days post HSCT, and clinical outcome of transplantation. It appeared that 

patients who developed aGvHD had significantly higher proportions and numbers of CD4+CD25++ 

cells on the first day of aGvHD manifestation than those without aGvHD when examined at a similar 

time post-transplant (p=0.05). CD134 co-expression analysis was used to evaluate the activation of 

CD4+ cells. CD134+ lymphocytes and CD4+CD25+ CD134+ cells followed the pattern of an 

increase in CD4+CD25++ cells. Patients with aGvHD had higher proportions and numbers of 

CD4+CD134+ cells than those lacking aGvHD when examined at a similar time post-transplant 



(p=0.02). This was also seen in the CD4+CD25++ cell population, which became more frequently 

CD134+ in individuals with than in those without aGvHD (p=0.03). In addition, significant 

correlations were found between CD4+CD134+ and CD4+CD25++CD134+ cells regardless of 

whether proportions (r=0.69, p=0.00002) or counts were considered (r=0.28, p=0.029). Over 76.3% 

of CD4+CD25++ lymphocytes were FoxP3 positive. This increase in CD4+CD25++ cells in patients 

after transplantation had a functional impact as it was found that (i) higher proportions of Tregs were 

associated with reactivation of herpes viruses (EBV or CMV or HHV6) and this relationship was 

especially visible in EBV positive cases (p=0.046), (ii) the proportion of Tregs inversely correlated 

with the proportion of EBV pentamers (r=-0.18, p=0.09), (iii) patients with marrow failure or relapse 

had higher peak values of CD4+CD25++ cells than those without these complications measured 

during 82 days of observation (p=0.057), and (iv) patients examined two weeks before the fatal 

outcome of aGvHD had higher proportions of CD4+CD25++ cells than cases responding to the 

steroids (p=0.02). 

 

2. The hypothesis that the KIR repertoire of the donor might influence the chimerism status of 

children with immunodeficiencies after HSCT was based on an analyse of 27 children with 

immunodeficiencies who received allogeneic HSCT. It was observed that a greater number of 

patients transplanted from donors carrying more than one activating KIR gene (haplotype B) 

developed complete chimerism, while patients with mixed chimerism had a lower number of donors 

with this haplotype (p=0.054). Univariate analysis revealed that diagnosis, type of donor, source of 

transplant material, mean number of CD34+ transplanted cells, and number of procedures did not 

influence post-transplant chimerism. A multivariate stepwise logistic regression model showed that 

if more than one activatory KIR gene in donors and/or recipients was lacking C1 or C2 ligands that 

were present in donors, this had a positive effect on achieving complete chimerism (p=0.005, 

OR=12.25).  

 

3. The association between microsatellite polymorphism within the first intron of the interferon-

gamma (IFNG) gene and the proportion of CD4 lymphocytes in peripheral blood with the 

development of CMV reactivation in patients after HSCT. Individuals having less than 10% CD4+ 

lymphocytes in blood more frequently presented CMV reactivation (p=0.011) and higher levels of 

CMV copies (p<0.001) than those with ≥10% CD4+ cells. Similarly, the IFNG 3/3 homozygous 

patients more frequently had CMV reactivation (p=0.022) and higher CMV load (p=0.022). 

Multivariate analysis confirmed that the IFNG 3/3 low-producer genotype (12 CA repeats) (p=0.030) 

and lower proportion (<10%) of CD4 lymphocytes in blood (p=0.011) constitute two independent 

factors associated with a higher risk for CMV reactivation.  



Laboratory of Immunogenetics 

Head: Professor Piotr Kuśnierczyk, Ph.D. 

Association of KIR2DS4 and its variant KIR1D with leukemia 
 

We found a difference in the frequencies of partial deletion in KIR2DS4 gene (p=0.03) and its 

full-length variant in patients with chronic myeloid leukemia compared with their bone marrow 

donors. The lack of the transmembrane domain indicates that the product of KIR1D is a soluble 

protein. If it binds to HLA class I and other potential ligands in a way like fully functional KIRs, 

then it may play a regulatory role by masking ligands for their receptors. Our observation suggests 

that such interaction may be of particular importance in the absence of intact KIR2DS4 and may 

decrease the activity of NK cells against CML (Leukemia, 2008, 22, 2129-2130).  

 

DEPARTMENT OF MICROBIOLOGY 
Head: Professor Jolanta Zakrzewska-Czerwińska, Ph.D. 

 

Laboratory of the Molecular Biology of Microorganisms 

Head: Professor Jolanta Zakrzewska-Czerwińska, Ph.D. 

The molecular basis of replication and segregation of bacterial chromosomes 

Home page: www.iitd.pan.wroc.pl/dept/mic/index.htm 

 

SMC-protein-dependent chromosome condensation during aerial hyphal development in 

Streptomyces 
 

Members of the SMC (structural maintenance of chromosomes) protein family play a central role 

in higher-order chromosome dynamics, from bacteria to humans. So far, studies on bacterial SMC 

proteins have been focused only on unicellular rod-shaped organisms that divide by binary fission. 

Streptomyces, Gram-positive soil bacteria known for their ability to produce many valuable 

antibiotics and other secondary metabolites, are among the most striking examples of multicellular 

bacteria. Streptomyces colonies consist of a branched vegetative mycelium bearing aerial hyphae that 

form long chains of exospores. Both vegetative and rapidly growing aerial hyphae are multigenomic, 

with the latter containing up to 50 uncondensed copies of the linear chromosome in one tip 

compartment. As an aerial hyphae stops growing, the chromosomes condense and are segregated into 

unigenomic pre-spore compartments which metamorphose into chains of easily separated spores.  

We focused on the contribution of SMC proteins to sporulation-associated chromosome 

segregation in S. coelicolor. Deletion of the smc gene causes aberrant DNA condensation and 

missegregation of chromosomes (7.5% anucleate spores). In vegetative mycelium, immunostained 

SMC proteins were observed sporadically, while in aerial hyphae about to undergo sporulation they 

appeared as irregular multiple foci which accompanied, but did not co-localize with, ParB 

complexes. Our data demonstrate that efficient chromosome segregation requires the joint action of 

SMC and ParB proteins. SMC proteins, similarly to ParAB and FtsZ, presumably belong to a larger 



group of proteins whose expression is highly induced in response to the requirement of aerial hyphal 

maturation. 

 

Laboratory of Signaling Proteins 

Head: Professor Wojciech Gorczyca, Ph.D. 

Studies on proteins involved in the activation of proinflammatory transcription factors in 

immune cells 
 

 In 2008 we continued studies on the possible relationship between the expression of proteins 

belonging to the cAMP/cGMP signaling pathway and the activity of proinflammatory transcription 

factors. We determined which of the proteins potentially forming the pathway are present in the 

myeloid and lymphoid cells and analyzed the factors affecting their expression. First, the profiles of 

activity and the expression of guanylate cyclases (GCs) in rat peripheral blood mononuclear cells 

(PBMCs) were established. It was found that both the cytosolic (soluble, sGC) and the membrane 

(GC-A and GC-B) forms of GCs are present in freshly isolated cells. The simultaneous expression of 

both the cytosolic and membrane forms of GCs distinguishes rat from human PBMCs, which express 

only active sGC. Therefore rat PBMCs were found to be an useful model for studying the effects of 

cGMP depending on the site of its synthesis. Using RT-PCR and Western blotting, we also 

demonstrated the presence of cGMP-dependent protein kinase (PKG-I). It was observed, however, 

that during prolonged cell culture the rat PBMCs lost the expression of sGC as well as of PKG-I.  

 In subsequent studies we determined which cyclic nucleotide phosphodiesterases (PDEs) are 

expressed in the rat PBMCs. It was found that mRNA of isoforms PDE1C, PDE2A, PDE3A, 

PDE3B, PDE4A, PDE4B, PDE4C, PDE4D, PDE5A, PDE9A, and PDE11A is present in these cells. 

Using inhibitors selective for PDEs belonging to families 2,3,4, and 9, we found that these PDE are 

active in rat PBMCs. It has been shown that inhibition of PDEs belonging to the families PDE2, 

PDE3, and PDE4 results in the suppressed expression of cytokines IL-1β, IL-6, and TNF-α and , in 

the case of LPS-stimulated cells, in the expression of inducible nitric oxide synthase (iNOS).  

 

DEPARTMENT OF EXPERIMENTAL THERAPY 
Head: Professor Michał Zimecki, Ph.D. 

 

Laboratory of Immunobiology 

Head: Professor Michał Zimecki, Ph.D.  

Studies on synthetic and natural immunoregulators of potential application in prevention and 

therapy 
 

Studies on the mechanism of action of lactoferrin (LF) on the mouse and human immune systems 

were continued. We demonstrated that recombinant human LF abolishes the suppressive activity of 

methotrexate in the model of secondary humoral immune response to sheep erythrocytes in vitro. 



This action was dependent on the presence of sialic acid in the LF molecule. Blocking the 

sialoadhesin receptor with sialic acid or specific anti-receptor antibodies abrogated the effects of LF. 

In another experimental model we demonstrated that the suppressive action of LF in mitogen-

induced human lymphocyte proliferation may not be caused by the binding of phytohemagglutinin 

(PHA) by LF since LF also inhibited cell proliferation induced by immobilized anti-CD3 antibodies. 

It appeared that in this experimental model, several recombinant forms of LF exhibited suppressive 

activity. That activity did not depend on the presence of sialic acid in the LF molecule. 

We also investigated the immunotropic activities of ten compounds from the azophenothiazine 

family in several in vitro and in vivo experimental models. We selected one compound which 

appeared to be a strong suppressor of the humoral and cellular immune response in mice and of the 

proliferative response of human lymphocytes to PHA and anti-CD3 antibodies. The compound was 

also low-toxic. 

We also continued investigations on the suppressive activity of modified cyclolinopeptide 

fragments. Some of them are characterized by strong activity and low toxicity. 

Studies on the efficacy of phage therapy in immunocompromised mice were performed. Mice 

were treated with busulfan and cyclophosphamide followed by a syngeneic bone marrow transfer 

and infected with Staphylococcus aureus. The application of specific A5 phages significantly 

reduced the number of bacterial colony-forming units in the liver and spleen of infected mice. It also 

provided long-term survival for 80% of the mice infected with a lethal dose of bacteria. In addition, 

the administration of phages induced characteristic changes in the blood and bone marrow cell type 

pictures indicating mobilization of myelopoiesis by the phages. The results suggest a benefit of 

phage therapy in immunocompromised patients. 

 Other part of research was focused on bone-associated cells, i.e. fibroblast and chondrocytes. 

These cells possess the ability to acquire a phenotype allowing them to interact with bone matrix and 

influence bone remodeling or healing. Fibroblasts and chondrocytes are mesenchymal cells. 

Fibroblasts are cells capable of acquiring a feature typical of other cells of mesenchymal origin, i.e. 

osteoblasts (bone-forming cells), chondrocytes (cartilage-forming cells), and adipocytes (fat cells). 

There are several proteins extremely important for osteoblast and osteoclast maturation, 

differentiation, and activity, such as (i) bone morphogenetic proteins (BMP2 and BMP4), which are 

chemo-attractive molecules for osteoblasts, (ii) osteopontin (OPN), a protein deposited in bone 

matrix which determines osteoclast adhesion to bone surface, (iii) ostreoprotegerin (OPG), a soluble 

ligand which disturbs osteoclast maturation/activation due to interaction with a receptor on their 

surface, and (v) osteocalcin (OCL), which is highly specific to osteoblast phenotype molecule. 

Fibroblasts and chondrocytes were examined using RT-PCR or real-time PCR and, in some cases, 



Western blot for the expressions of these markers important for bone remodeling or their influence 

on osteoblasts or osteoclasts. The results showed multipotential capability of all cells to express the 

abovementioned markers. It seems reasonable to suspect an influence of fibroblasts on bone 

metabolism via regulation of osteoblast and osteoclast activity. This is possible due to BMP and 

OPG synthesis. The expression of OPN, absent on normal chondrocytes, could be the cause of 

successful knee joint surface healing after re-implantation of these cells. Moreover, the amount of 

OPN mRNA increased during chondrocyte propagation. The main aim of this work was to 

investigate the influence of bone-associated cells on bone metabolism. We tried to demonstrate a 

regulatory and/or osteoblastic character of fibroblasts as well as the therapeutic usefulness of 

autologically implanted chondrocytes. The results showed that there is a wide perspective for clinical 

treatment with these cells. Moreover, these cells appear useful in testing implant materials. The 

tolerance of implanted material is essential for tissue healing and homeostasis. The implant surface is 

able to modify the behavior of the recipient’s adhering cells and tissue. Therefore the other aim of 

this study was to examine changes that occur in fibroblasts grown on titanium and steel surfaces and 

the influence of the roughness of these surface on gene expression of this cells and cell morphology.  

 Fibroblasts are cells connecting the bone and immunological systems. They possess a specific 

ligand on the surface called RANKL, which is critical for interaction with dendritic cells from the 

immune system and osteoclasts as well as their precursors from bone. Fibroblasts are also sensitive 

to cytokines produced by macrophages and lymphocytes and are able to secrete these factors under 

inflammatory conditions. The expression of the osteoblast-like phenotype by fibroblasts in response 

to heterogeneous modulating factors was monitored by RT-PCR and confirmed by real-time RT-

PCR. Osteoprotegerin (OPG), osteocalcin (OSC), osteopontin (OPN), and receptor activator for 

nuclear factor κ B ligand (RANKL), the molecules specific for mature osteoblasts. The cytotoxicity 

of titanium and steel surfaces were tested in fibroblast culture and compared with cell culture on a 

plastic surface. The main measured culture parameters were cell number, mortality, and adhesion 

rate. The results showed good tolerance for the materials used. Fibroblasts were collected and tested 

for cytokine gene expression and osteoblast-specific gene expression. Our results demonstrate that 

autological fibroblasts could be a soft-tissue implant interface favorable for implant surface 

colonization by recipient’s tissue, which open new perspectives for optimizing implant surfaces. 

 

Laboratory of Immunopathology 

Head: Professor Irena Frydecka, M.D. 

Studies on the mechanisms of immune deficiency in neoplastic and autoimmunological diseases  
 

Association studies of CTLA-4, CD28, and ICOS gene polymorphisms with B-cell chronic 

lymphocytic leukemia (B-CLL) in the Polish population 



Abnormal expression of the costimulatory molecules: cytotoxic T-lymphocyte antigen 4 (CTLA-

4), CD28, and "inducible co-stimulator" (ICOS), lead to disturbances in immune response and may 

result in an increased risk of cancer. An extended study was undertaken to evaluate the association 

between the polymorphisms CTLA-4c.49A>G, CTLA-4g.319C>T, CTLA-4 g.*642AT(8_33), 

CD28c.17+3T>C, and ICOSc.1554+4GT(8_15) and B-CLL morbidity in Polish population. 

Increased frequencies of the CTLA-4g.319C>T [T] allele and the CTLA-4g.319C>T [T] phenotype 

were found in B-CLL patients compared with healthy controls (p=0.003, OR: 1.73 and p=0.009, OR: 

1.74, respectively). The presence of the CD28c.17+3T>C [C] allele and the CD28c.17+3T>C [C] 

phenotype increased the OR of B-CLL to 1.59 (p=0.007) and 1.74 (p=0.007), respectively. Either 

CTLA-4g.319C>T or CD28c.17+3T>C was found to associate with time to Rai stage progression. 

The distributions of the alleles and genotypes of the ICOS gene significantly differed in patients and 

controls (p=0.0009 and p=0.006, respectively). Individuals possessing short alleles were 2.02 times 

more prone to B-CLL than others (p=0.001), while carriers of long alleles were protected from B-

CLL (p=0.02, OR: 0.62). Haplotype association study and multivariate analysis confirmed the 

association of CTLA-4 g.319C>T and ICOS c.1554+4GT(8_15) gene polymorphisms with B-CLL. 

The polymorphic sites CTLA-4c.49A>G and CTLA-4 g.*642AT(8_33) did not correlate with B-CLL. 

Our results are the first in the literature to report that gene polymorphism of the costimulatory 

molecules CTLA-4, CD28, and ICOS contributes to the susceptibility to B-CLL.  

 

CTLA-4 gene polymorphisms are associated with CTLA-4 protein expression levels in multiple 

sclerosis patients and with susceptibility to disease 
 

Cytotoxic T- lymphocyte antigen- 4 (CTLA-4) is an important molecule in the down-regulation 

of T-cell activation. A study was undertaken to evaluate the association of the CTLA-4 gene 

polymorphisms -319C/T, +49A/G, (AT)n, CT60A/G, and Jo31G/T with levels of membrane 

(mCTLA-4) and cytoplasmic CTLA-4 (cCTLA-4) in CD4+ lymphocyte from multiple sclerosis 

(MS) patients, with susceptibility to MS, and course of disease. We found that the Jo31GG and the 

CT60GG genotypes were associated with decreased mean fluorescent intensity (MFI) of total 

CTLA-4 (sum of mCTLA-4 and cCTLA-4) molecules in CD4+ T cells from both relapsing-remitting 

(RR) and secondary progressive (SP) patients (total MFI for RR and SP patients: 39.6 vs. 29.6, 

p=0.03 and 39.6 vs. 33.8, p=0.05, respectively) compared with other patients. Consequently, 

possessing the Jo31G allele and the CT60G allele was associated with susceptibility to MS (p=0.03 

and p=0.04, respectively). Similarly to MFI, the percentage of cells expressing mCTLA-4 and 

cCTLA-4 in RR patients were higher in individuals possessing the alleles non-predisposing to MS 

(CT60A and Jo31T) (mCTLA-4: 2.25 vs. 0.6, p=0.05 and 2.20 vs. 0.95, ns, respectively; cCTLA-4: 



3.0 vs. 0.9, ns, and 3.0 vs. 1.1, ns, respectively), but, unexpectedly, in SP patients the percentages of 

the corresponding cells were significantly lower for those patients than in RR patients (medians: 

CT60A: 2.25 vs. 0.55, p=0.0005 and 3.0 vs. 0.55, p=0.005; Jo31T: 2.2 vs. 0.6, p=0.01 and 3.0 vs. 

0.6, p=0.02, respectively). We noted earlier transition to the SP form in these patients. We 

hypothesized that decreasing frequencies of cells expressing immunosuppressive mCTLA-4 and 

cCTLA-4 in patients carrying alleles non-predisposing to MS (CT60A and Jo31T) may lead to 

inadequate down-regulation of ongoing T-cell responses in these patients and consequently earlier 

progression of disease from the RR to the SP form. 

 

DEPARTMENT OF IMMUNOCHEMISTRY 

Head: Professor Czesław Ługowski, Ph.D. 
 

Laboratory of Microbial Immunochemistry and Vaccines 

Head: Professor Czesław Ługowski, Ph.D. 

Biochemical characteristics of macromolecules involved in immunological processes. 

Immunochemical studies of bacterial endotoxins 

 
Plesiomonas shigelloides, a Gram-negative enterobacterial rod, is responsible for cases of water- 

and food-borne outbreaks of intestinal infections. P. shigelloides is usually found in fish, crabs, 

prawns, mussels, and oysters. It is one of the most frequent causes of travelers’ diarrhea in Japan and 

China (third position in rankings). Incidents of extra-intestinal infections, most notably meningitidis 

in neonates, bacteremia, sepsis, and septic shock, were reported for this bacterium. Sepsis and 

meningitidis caused by P. shigelloides are associated with a serious course and high fatality rate. The 

pathogenicity of P. shigelloides is not yet fully understood. Cholera-like toxin, thermostable and 

thermolabile beta-hemolysin toxins, and cytotoxin complex containing lipopolysaccharide (LPS, 

endotoxin) were described as possible virulence factors of P. shigelloides. Among them, LPS, the 

main constituent of the outer cell wall, seems to be one of the least characterized virulence factors of 

P. shigelloides. To date only a few structures of P. shigelloides LPSs, i.e. the O-specific 

polysaccharides from strains 22074, 122548, and 302-73 (serotype O1), the core oligosaccharide 

substituted with one O-repeat for strain O17, and two complete LPSs isolated from P. shigelloides 

O54 and O74, have been elucidated. P. shigelloides strain CNCTC 110/92 (O51) was identified as a 

new example of plesiomonad-synthesizing lipopolysaccharides (LPS) that show preference for a 

non-aqueous surrounding during phenol/water extraction. Chemical analyses combined with 
1
H and 

13
C NMR spectroscopy, MALDI-TOF, and ESI mass spectrometry showed that the repeating units of 

the O-specific polysaccharides isolated from phenol- and water-phase LPSs of P. shigelloides O51 

have the same structure: �4)-beta-D-GlcpNAc3NRA-(1�4)-alpha-L-FucpAm3OAc-(1�3)-alpha-

D-QuipNAc-(1�, containing rare sugar constituent 2,3-diamino-2,3-dideoxyglucuronic acid 



(GlcpNAc3NRA) and substituents such as D-3-hydroxybutyric acid (R) and an acetamidino group 

(Am). The HR-MAS NMR spectra obtained for the isolated LPSs and directly on bacteria indicated 

that the O-acetylation pattern was consistent throughout the entire preparation. The 
1
H chemical shift 

values of the structure reporter groups identified in the isolated O-antigens matched those present on 

bacteria. We found that the O-antigens recovered from the phenol phase showed a higher degree of 

polymerization than those isolated from the water phase. As there were no structural differences 

between the O-repeats obtained from the phenol and water phases, the hydrophobicity of P. 

shigelloides CNCTC 110/92 LPS was correlated with the number of O-repeats in the O-antigens. 

 

Laboratory of Glycoconjugate Immunochemistry 

Head: Professor Hubert Krotkiewski, Ph.D. 

Immunochemical and genetic studies of human glycophorin and other proteins active in the 

immune system 
 

Molecular background of NOR polyagglutination. Polyagglutination is an agglutination of 

erythrocytes by antibodies present in most human sera. NOR polyagglutination is a rare inheritable 

polyagglutination caused by the presence of the NOR antigen on erythrocytes of NOR-positive 

individuals. The NOR antigen is a unique carbohydrate sequence (Galα1→4 GalNAc1- ) linked to a 

ceramide. Such a glycosphingolipid has not been found in mammals except for NOR-positive 

humans (two families identified so far). We speculate that the NOR antigen appears as a result of a 

mutation in genes encoding one of the known human glycosyltransferases. To elucidate the possible 

cause of NOR polyagglutination, we performed the following experiments: 

1. we sequenced the exons encoding catalytic fragments of the following glycosyltransferases from 

NOR-positive individuals: 

a) Forssman transferase (Galα1→3GalNAc); not active in humans 

b) Pk transferase (Galα1→4Gal) 

c) ABO transferase (A: GalNAcα1→3Gal or B: Gal α1→3Gal) 

and no mutations were found. 

2. We sequenced the promoter region of the gene encoding Pk transferase from NOR-positive 

individuals. No mutations were found. 

3. In all NOR-positive individuals of the Polish family we found a copy of O
1v

 gene, which is an 

allele of ABO gene (LOD=2.4). This suggests that the putative “NOR enzyme” may be located 

on the same (ninth) chromosome as gene ABO. We plan to evaluate the following genes located 

on the same chromosome: α1,3-galactosyltransferase (inactive in humans) and glycosyl-

transferase 6 (open reading frame encoding a glycosyltransferase belonging to the same family 

(6) of glycosyltransfarases). 

 



Glycophorin B, which is a transmembrane glycoprotein of human erythrocytes, carries sS blood 

group antigens. The peptidic epitopes of eight anti-glycophorin B monoclonal antibodies were 

identified with the use of peptides synthesized on plastic pins (the pepscan method). Five of them 

with anti-s specificity showed the strongest binding to peptides containing the sequence 

31
QLVHRF

36
 of the glycophorin B polypeptide chain. One antibody, defined serologically as anti-U 

(anti-GPB reactive, despite the sS status), recognized an amino-acid sequence common to 

glycophorins A and B (aa 21-25). 

 

Laboratory of General Immunochemistry 
Head: Professor Maria Janusz, Ph.D. 

Studies on the mechanism of action of a proline-rich polypeptide complex (PRP) 
 

A proline-rich polypeptide complex (PRP) with immunoregulatory and procognitive activities, 

when sublinqually administered, shows beneficial effects in the Alzheimer’s disease (AD). The 

mechanism of action of PRP is not yet fully explained. However, we can assume that the beneficial 

clinical effects of PRP may involve modification of cytokine release, functional and/or phenotypic 

differentiation of cells, effect on neurite outgrowth, and reduction of fibril formation and Aβ 

aggregation. PRP is also involved in the regulation of cellular redox status, NO release, and iNOS 

activity.  

A number of psychiatric and neurodegenerative disorders, including AD, are characterized by 

abnormalities in the neuronal cytoskeleton. Actin microfilaments are one of its major component. 

The structural and motile functions of actin are possible through a dynamic conversion between 

monomeric actin (G actin) and filamentous actin (F actin). Amyloid β peptides forming senile 

plaques stimulate actin polymerization. Reorganization of the cytoskeleton can affect cell adhesion 

and modulate cell-cell and/or cell-Aβ interaction.  

The cell adhesion process was studied on THP-1 and HL-60 cells undifferentiated and 

differentiated with vitamin D3 or PMA in the absence or presence of PRP. The adhesive properties of 

the cells were studied using culture plates uncoated or coated with fibronectin in the presence or 

absence of various effectors (PRP, fMLP, and PMA). HL-60 cells, both undifferentiated and 

differentiated with vitamin D3, showed a very low adherence and no effect of PRP was observed. 

However, adherence of vitamin D3-differentiated cells to uncoated and fibronectin-coated plates was 

elevated in a statistically significant manner, both in the presence of PMA and PRP. No effect of 

PRP on adhesion of PMA-differentiated HL-60 cells was observed. In more mature THP-1 cells, 

adherence to both uncoated and fibronectin coated plates was elevated after incubation with vitamin 

D3 or PMA. However, no effect of PRP was observed. 



The maturation and differentiation of cells are accompanied by cytoskeletal reorganization, 

especially in the actin microfilament system. Changes in the levels of G and F actin were monitored 

during differentiation of HL-60 and THP-1 cells with vitamin D3 in the absence and presence of 

PRP. The differentiation of HL-60 cells induced by vitamin D3 was accompanied by higher F and G 

actin levels. The elevation was abolished in the presence of PRP. In the case of THP-1 cells the 

levels of the actin fractions were not changed during the differentiation of the cells. 

The results suggest that, similar to the case of functional and phenotypic maturation of cells, PRP 

can affect the cell skeleton at an early step of differentiation. Cytoskeletal reorganization could be 

involved in the regulatory effects of PRP on cells’ effector functions. 

 

Studies on the transcriptional regulation of the gene encoding the human neonatal Fcγ receptor 

(hFcRn) 
 

The human neonatal Fcγ receptor (hFcRn), structurally related to the MHC class I proteins, was 

first discovered in the placenta; however, its expression has recently been identified in a variety of 

cell types and tissues of humans at all ages. The human neonatal Fcγ receptor is a key receptor 

involved in the transport of maternal IgG to the fetus, providing protective immunity to the newborn. 

The second important role of hFcRn is the protection of IgG from catabolism and the maintenance 

IgG homeostasis. In addition, hFcRn directs the transport of IgG and antigen/IgG complexes across 

mucosal epithelium and also enhances phagocytosis in neutrophils. 

In previous studies, Mikulska et al. isolated the gene from the human genome encoding the heavy 

chain of the human FcRn and sequenced and determined the organization of the exon/intron. 

Moreover, we characterized the 5’flanking region of the human gene for hFcRn (mapping the 

transcription start sites and identifying the hFcRn promoter). These studies provide a starting point 

for examining the transcriptional regulation of this physiologically important gene. For studies on the 

regulation of hFcRn transcription, the following human cell lines were chosen: THP1 (human 

monocyte cell line), Caco-2 (human colon adenocarcinoma cell line), Lu106 (human embryo lungs 

fibroblasts cell line), and HUVEC (human umbilical vein endothelial cell line). These cell lines were 

chosen because they represent cell types in which the expression of hFcRn has been detected in vivo. 

In the first step of our studies we checked the presence of the hFcRn transcript in the cell lines by 

reverse transcription-polymerase chain reaction (RT-PCR). An RT-PCR product of the expected size 

(457 bp) was obtained from all lines using a pair of hFcRn-specific primers from exons 3 and 4, 

respectively. Sequencing of this PCR fragment demonstrated 100% identity with the previously 

reported sequence of the human FcRn gene. These data showed that these cell lines would be good 

candidates for studies on the regulation of hFcRn transcription. We prepared nuclear extracts from 



the chosen cell lines to begin the examination of the nuclear proteins with the promoter region of the 

human hFcRn gene. 

 

Laboratory of Glycobiology 

Head: Professor Maciej Ugorski, Ph.D., D.V.M. 

Organ-specific metastatic growth of human breast cancer cells  

is dependent on the expression of sialyl Le
a
 and sialyl Le

x
 antigens 

 

Several lines of evidence indicate that sialyl Le
a
 and sialyl Le

x
, tumor-associated carbohydrate 

antigens present on human carcinoma cells, are involved in the formation of metastases. Therefore 

two different experimental approaches were applied to study whether the metastatic properties of 

breast cancer are directly affected by changes in the expression of these carbohydrate structures. 

First, a specific gain-of-function phenotype was developed by transfecting BO2 breast cancer cells 

with cDNA for α1,3/4-fucosyltransferase (Fut3), which is involved in the synthesis of sialyl Le 

tetrasaccharides; second, a loss-of-function phenotype was created using the RNAi approach to 

inhibit the expression of FUT3 gene in MCF10A (M-IV) cells. When BO2GFP.FUT3 cells, 

expressing a high level of sialylated Lewis structures, were injected intracardially into athymic nu/nu 

mice, 62% of the animals developed lung metastases, in contrast to the parental sialyl Lewis-

negative BO2.GFP cells which did not form colonies in this organ. In MCF10A (M-IV) breast cancer 

cells with decreased expression of sialyl Le
a
 and sialyl Le

x
, qualitative differences in the degree of 

colonization of lung tissues were found when lung metastases were analyzed by fluorescence 

imaging. The average fluorescence intensity of lungs colonized by control MCF10A.GFP cells was 

four times higher than that of lungs colonized by modified MCF10A.GFP.shFUT3 cells. In addition, 

only modified cells developed micrometastases in intestinal lymph nodes, as shown also by 

fluorescence imaging. Taken together, based on the results of these two experimental models it was 

found that the expression of sialyl Le
a
 and sialyl Le

x
 antigens in breast cancer cells facilitates their 

entrapment in the lung. It is speculated that the arrest of breast cancer cells in certain organs and 

therefore their organ-specific localization are at least in part E-selectin mediated and involve their 

interaction with endothelial cells. 

 

DEPARTMENT OF EXPERIMENTAL ONCOLOGY 

Head: Professor Leon Strządała, Ph.D. 
 

Laboratory of Tumor Molecular Immunobiology 

Head: Professor Leon Strządała, Ph.D.  

The mitochondrial localization of RelB and NFATx in normal and tumor-transformed thymocytes 
 

The strict control of the localization of transcription factors is crucial for their proper function. 

An activated transcription factor migrates from the cytoplasm to the nucleus, where it regulates gene 



expression to initiate the appropriate genetic program. An increasing number of reports reveal that 

“nuclear” transcription factors can also undergo translocation to the mitochondria under certain 

conditions. We have shown for the first time the localization of RelB and NFATx in the 

mitochondrial fractions of normal thymocytes and thymic lymphoma cells. The mitochondrial 

localization of NFATx was specifically controlled by a calcium signal sensitive to FK506, an 

immunosuppressant and inhibitor of calcineurin, while RelB localization remained mitochondrial in 

normal and tumor-transformed thymocytes. Not all the transcription factors were directed to the 

mitochondria, as we observed no colocalization of Hsp60 with CREB or with p50. These data show 

that the mitochondrial localization of NFATx is precisely controlled by a calcium signal in immature 

T cells. It is worth mentioning that the distributions of all the examined proteins were comparable in 

normal and transformed thymocytes and could therefore be general for immature T cells. These 

observations are interesting since the subcellular distribution of transcriptions factors is crucial for 

their function. Do transcription factors deliver any information to the mitochondria as elements of 

signaling pathways or serve as adaptor proteins at the surface of the mitochondrial membrane? Is it 

merely an additional way of sequestering them far away from the nucleus (see NFATx after 

ionomycin with FK506)? Alternatively, mitochondrial NFATx or RelB could be involved in other 

calcium-regulated and/or energy-dependent biological processes, such as proliferation or 

differentiation.  

 

Laboratory of Experimental Anticancer Therapy 
Acting head: Assistant Professor Joanna Wietrzyk, Ph.D. 

Studies of the mechanisms of tumor progression and metastasis and the effects of experimental 

antitumor therapy 
 

The influence of 1,25- and 1,24-dihydroxyvitamin D3 on αvβ3 integrin expression in cancer cell 

lines 
 

Integrins are cell-surface receptors engaged in important cancer invasion processes, such as 

adhesion, migration, proliferation, and differentiation. The aim of this study was to evaluate the 

effect of 1,25-dihydroxyvitamin D3 (calcitriol) and its metabolite 1,24-dihydroxyvitamin D3 (PRI-

2191) on αvβ3 integrin expression in various cancer cell lines. The expressions of the β3 and αv 

integrins were reduced only in the WEHI-3 and LLC cell lines by both compounds. Calcitriol or 

PRI-2191 treatment caused differentiation of WEHI-3 mouse leukemia cells, but apoptosis of LLC 

cells. WEHI-3 and LLC cells exposed to calcitriol or PRI-2191 lost their migratory and adhesive 

potentials. The inhibition of migratory potential was higher in the LLC cells than in the WEHI-3 

cells and appeared to correlate with the increased down-regulation of αvβ3 integrin by calcitriol or 

PRI-2191. It appears that the observed in vivo effects (antitumor and antimetastatic) in mice bearing 



subcutaneously transplanted LLC cancer could be associated with inhibited migratory potential as a 

consequence of the lowered integrin expression caused by calcitriol or PRI-2191. 

 

Modulation of antitumor effect of cytostatics by bacteriophage (BP T4) applied in combined treat-

ment of B16 melanoma-bearing mice 
 

The past few years have shown a significant resurgent interest in the old concept of using phages 

as a therapeutic agent. Some research groups continue to develop whole phages as alternatives to 

antibiotic antibacterial treatment. However, improvements in the methods of purification of phage 

preparations opens new opportunities for the successful treatment of antibiotic-resistant bacterial 

infections. An open question remains whether a bacteriophage T4 preparation (BP T4), prepared and 

purified at the Ludwik Hirszfeld Institute of Immunology and Experimental Therapy in Wrocław, 

could be safely applied in the treatment of patients with bacterial infections as consequences of 

immunosuppression, for example in the course of anticancer treatment.  

The aim of this study was to evaluate the possible modulating effect of BP T4 administered to 

mice bearing injected s.c. or i.v. B16 melanoma and treated with known widely used anticancer 

drugs (cyclophosphamide (CY), cisplatin (CPt), or 5-fluorouracil (5-FU)). Our studies showed that 

application of BP T4 neither decreased the anticancer effects of CY, CPt, and 5-FU nor the 

antimetastatic effects of CPt and 5-FU. Moreover, treatment of mice with BP T4 potentiates the 

antimetastatic effect of CY. 

 

Estimation of the effect of dendritic or tumor cell vaccine on anti-tumor cytolytic response in 

tumor-bearing mice  
 

In the first study the effect of chemotherapy with CBM-4A ifosfamide derivative and/or IL-12-

producing cells on infiltration with CD8+ and CD4+ cells in mice bearing HPV 16-associated tumors 

was examined. This revealed decreased CD4+ and CD8+ TIL numbers after chemotherapy and their 

restoration after combined therapy. In the second study the effect of IL-2-producing cell 

administration on infiltration with CD4+ and CD8+ TIL in mice bearing MC38 colon carcinoma was 

evaluated. The findings demonstrated a visible increase in CD4+ T-cell influx and slight changes in 

the number of CD8+ T cells. The increase in TIL influx was accompanied by increased numbers of 

CD8
+
CD107

+
 and CD49b

+
CD107

+ 
cytotoxic cells in restimulated splenocytes from the treated mice.  

 

Laboratory of Biomedicinal Chemistry 

Head: Associate Professor Janusz Boratyński, Ph.D., Eng.  
 

Studies on the methotrexate-fibrinogen conjugates 

The Laboratory of Biomedical Chemistry is focused on the development of drug-carrier 

conjugates for the treatment of experimental cancer and immunological diseases. We investigate the 



biochemical properties and biological activities of protein (fibrinogen, albumin, antibodies) and 

carbohydrate (glucose or mannose polymers) methotrexate and raltitrexed conjugates.  

Physiochemical studies of bacteriophages 

Besides the chemical modification of macromolecules, we are investigating the 

physicochemical properties of bacterial viruses, or bacteriophages. In particular, we aim to develop 

an effective procedure for the purification of bacterial viruses.  

 

DEPARTMENT OF IMMUNOLOGY OF INFECTIOUS DISEASES  

Head: Professor Andrzej Gamian, Ph.D. 
 
Laboratory of Medical Microbiology 

Head: Professor Andrzej Gamian, Ph.D.  

Studies on the pathogenesis of some diseases of bacterial etiology and the role of bacterial 

surface glycoconjugates and protein antigens in immune response 

 

The main topics of study in our Laboratory are the mechanisms of pathogenicity of diseases of 

bacterial etiology, the role of molecular mimicry, bacterial proteins and glycolipids in pathogenicity, 

and the structure and functions of bacterial capsular antigens and endotoxins. In the search for 

molecular markers of diseases, a diagnostic potential of oxidative stress markers in children and 

adolescents with type 1 diabetes was found (Clin. Biochem. 2008, 41(1-2), 48-55). The development 

of protective tools against invading bacteria comprises the determination of structures of molecules 

involved in infection and immune processes and understanding their biological activities and 

potential mimicry of human tissue antigens. It was found that antibodies against Citrobacter braakii 

O37 cells recognize the N-glycan of the band 3 glycoprotein of human erythrocyte membrane 

(FEMS Immunol. Med. Microbiol. 2008, 52(3), 352-361). Infection with such mimicking pathogen 

might induce autoantibodies and autoimmune disease. Regarding the studies on the protective 

properties of  the 38-kDa enterobacterial outer membrane protein, the search of data bases revealed a 

peptide in this protein containing the protective epitope. In our studies on glycation processes, 

experiments reveled the inhibition of human muscle-specific enolase by methylglyoxal and 

irreversible formation of advanced glycation end products (J. Enzyme Inhib. Med. Chem. 2008, Oct 

1:1. [Epub ahead of print] PMID: 18830874). It was found that the substrate and magnesium ions 

protect the enzyme activity from glycation with methylglyoxal. This relevant result indicates that the 

enzyme important for a vital process is protected to a high degree against inhibition by oxidation 

products.  

 
 

 



Laboratory of Virology 

Head: Professor Zofia Błach-Olszewska, Ph.D. 

Study on nonspecific immunity in viral infection 
 

 In our earlier study the resistance of human peripheral blood leukocytes (PBLs) to viral infection 

was found to be an innate antiviral immune mechanism. To find which subpopulation of PBLs is 

responsible for the resistance, different cell fractions were separated and the degree of resistance to 

VSV infection was measured. All cell fractions (adherent, enriched in T or B lymphocytes, NK) 

expressed higher resistance than whole PBLs population. NK cells were found the most resistant 

PBLs fraction to VSV infection. The results were published in Folia Histoch. Cyt., 2008, 46, 39-43. 

In view of innate immunity deficiency observed in elderly people, and also in larygological 

patients and patients with cancer, the effect of Scutellaria baicalensis flavones and donepezil on the 

resistance of PBL to VSV infection was studied. Inhibition of VSV replication indicates stimulation 

of PBL resistance. The effect of both agents in PBLs was dose dependent. Inhibition of VSV 

replication in L929 and A549 cell lines by both agents was not observed. Both donepezil and the plant 

flavones reduced or modulated cytokine production (TNF, IFNs, IL-10, IL-12) by non-infected and 

VSV-infected human PBLs. The results were published in J. Neurological Scieces, 2008, 273, 75-80 

and in J. Interferon Cytokine Res., 2008, 28, 571-58  

 Early arthritis is the inflammation of one or more joints which appears for the first time and lasts 

shortly. The role of STAT proteins, which belong to a family of latent cytoplasmic transcription 

factors activated in response to cell stimulation through various cytokine receptors, in autoimmune 

diseases is being widely discussed. It is postulated that STATs play a vital role in rheumatoid 

arthritis. The aim of the study was to investigate STAT activation levels in the leukocytes of early 

arthritis patients. The increased activation levels of STAT-3 and STAT-6 in the leukocytes of early 

arthritis patients confirms the importance of STATs in the pathogenesis of autoimmune arthritis. The 

lack of differences in STAT-1 activation may result from the early stage of the diseases, the 

heterogeneity of the patient group, the fact that STAT-1 was predominately expressed in cells which 

do not migrate to the peripheral blood, or inhibition by c-fos gene. The lack of differences in STAT-

1, -3, and -6 activation in the subgroups of early arthritis patients supports the hypothesis of the 

undifferentiated character of the onset of these types of inflammatory arthritis. The results were 

published in Adv. Clin. Exp. Med., 2008, 17(4), 399-404.  

The study of Jak/STAT activation in RA (rheumatoid arthritis) describes constitutive STAT-3 

DNA binding activity in freshly isolated RA mononuclear cells. Data suggest that rheumatoid 

arthritis synovial fibroblast survival and their abnormal phenotype are dependent on STAT-3. The 

objective was to evaluate the activity of STAT-3 in peripheral blood leukocytes of patients with RA 



and compare it with parameters of disease activity used in clinical practice. The activity of STAT-3 

was higher in RA patients (significantly higher in RA women) than in a group of healthy controls. 

The results were published in Adv. Clin. Exp. Med., 2008, 17(4), 405-409.  

Nitric oxide (NO) is a small, very reactive molecule involved in many physiological processes, 

including immune response. We previously reported increased levels of NO metabolites in the serum 

of patients with rheumatoid arthritis (RA) and osteoarthritis. The aim was to evaluate the activity of 

iNOS in peripheral blood leukocytes (PBLs) in patients with early arthritis (EA) and established RA 

and to compare it with parameters of disease activity used in clinical practice. As the difference 

between iNOS expression in PBLs in patients with RA and with EA cannot be attributed to 

differences in disease activity, further observation is needed to determine whether higher iNOS 

expression in some patients with early arthritis can predict future RA development. The higher iNOS 

expression in smokers with EA needs further study aimed at determining whether smoking induces 

iNOS activity and thereby promotes RA development. The results were published in Adv. Clin. Exp. 

Med., 2008, 17(4), 415-421. 

 In another study we evaluated three kinds of restorable materials for bone replacement prepared 

on the basis of calcium sulfate (CaSO4·1/2H2O with 0.5% mass KHSO4). One of them was enhanced 

with poly(alcohol-vinyl) to increase its mechanical resistance. The second was enriched with tri-

calcium phosphate, a growth activator of bone tissue. A third material, calcium sulfate without 

additions, was used as a control. To evaluate their biocompatibility and inflammatory effect we 

investigated the activity of nuclear factor kappaB (NF-κB) and proinflammatory cytokine 

concentrations (TNF-α, IL-6, and IL-8) in peripheral human leukocytes after stimulation in vitro with 

the tested materials. In the tests it was observed that the unmodified calcium sulfate materials 

activated NF-κB after 24-hour incubation and did not significantly decrease its expression after 72 

hours. Calcium sulfate materials with an addition of poly(alcohol-vinyl) did not activate NF-κB, 

while calcium sulfate with tri-calcium phosphate was toxic for leukocytes after both 24 and 72 hours 

of incubation. The levels of TNF-α, IL-6, and IL-8 after 24 and 72 hours stimulation with gypsum 

materials were comparable to those of untreated leukocytes. The results were published in 

(BIO)Degradable Polymers from Renewable Resources from RENEWABLE RESOURCES. Editor: 

A. J. Nadolny. 2008, 83-87.  

 

 

 

 



DEPARTMENT OF CANCER IMMUNOLOGY 

Head: Professor Paweł Kisielow, Ph.D. 
 

Laboratory of Transgenesis and Lymphocyte Biology 

Head: Professor Paweł Kisielow, Ph.D. 

Role of NWC transcription in teh regulation of Recombination Activating Gene (RAG) genes in 

normal and tumor cells: progress report 

 

We continued our efforts to uncover and understand the possible role of NWC transcription in the 

regulation of expression of RAG genes by generating genetic constructs which would allow us to 

monitor the activities of these genes in different cell lineages during the development of transgenic 

mice made with these constructs. Bacterial artificial chromosome (BAC) containing the entire RAG 

locus, including flanking regulatory sequences, was modified in such a way that the expression of 

RAG2 gene was marked by GFP (Green Fluorescent Protein) reporter gene while the expression of 

NWC was marked by YFP (Yellow Fluorescent Protein) reporter gene. We call this construct BAC-

NY. Last year we further modified BAC-NY and generated BAC-M1 and BAC-M2 constructs. In 

BAC-M1, the RAG-2 intragenic NWC promoter, which in non-lymphocytes is active but in 

lymphocytes is silenced by methylation, was deleted. Therefore the transcription of NWC in non-

lymphocytes from its own promoter is not possible. In BAC-M2, the RAG-2 intragenic NWC 

promoter was replaced by the proximal Lck promoter, which is constitutively active in lymphocytes 

and therefore ensures constitutive transcription of NWC also in lymphocytes. Transgenic founder 

mice were obtained by microinjection of the BAC-NY and BAC-M1 constructs into the zygotes of 

C57/Bl6 mice. Breeding these founder mice resulted in transgenic F1 offspring, born with the 

expected Mendelian frequency. One of the BAC-M1 transgenic founders developed aggressive 

thymoma over-expressing RAG genes. The significance of this observation as well as the expression 

of transgenes during normal development is under study. 

As a side track of our major line of investigation we identified a homologue of the NWC gene in 

the sea urchin in which homologues of RAG genes were recently discovered. Interestingly, in 

contrast to vertebrates, RAG genes, whose function in sea urchin is unknown, are ubiquitously 

expressed and NWC is not located within the RAG locus. This observation would be expected if our 

hypothesis concerning the role of NWC in restricting RAG expression to lymphocytes is correct. 

 

 

 

 



DEPARTMENT OF MEDICAL IMMUNOLOGY 

Head: Professor Jacek C. Szepietowski, M.D. 
 

Author of report: Janusz Matuszyk, Ph.D. 

Study on the mechanisms of neurotrophin-dependent activation of transcription factors 
 

Nur77 (also termed NGFI-B, TR3, NR4A1) and its family members Nurr1 and Nor-1 are orphan 

nuclear receptors that play important roles in neuronal differentiation, memory consolidation, stress 

response, and apoptosis. The promoter region of the nur77 gene contains four near AP-1 (NAP) sites 

5’-TGCGTCA. The results of Yoon & Lau (MCB 1994, 14, 7731) supported the hypothesis that 

JunD, but not CREB, binding to two proximal NAP elements is responsible for the induction of 

transcription of nur77 in response to nerve growth factor. However, the results of our study indicate 

that A-CREB (the dominant negative mutant of CREB) inhibits the activation of the nur77 promoter 

in response to the activation of TrkC (receptor of neurotrophin-3). In conclusion it is suggested that 

activation of the nur77 promoter in response to neurotrophins requires the cooperation of both CREB 

and JunD. 

 

Laboratory of Reproductive Immunology 

Head: Associate Professor Anna Chełmońska-Soyta, Ph.D., V.D. 

Immunological mechanisms associated with reproductive processes in health and disease 
 

In 2008 the investigations of the laboratory’s members were focused on the presence and 

possible role of estrogen receptor alpha (ER alpha) in immune cells. The presence of estrogen 

receptors in immune cells gives the possibility of direct influence of estrogens on immune response 

development. It seems that ER alpha plays the main role in immune-endocrine interactions mediated 

by this hormone. We investigated the expression of ER alpha in lymphocyte subpopulations during 

immunization of male mice with syngenic antigen. Immunization evoked increased expression of ER 

alpha in all the examined cell subpopulations (CD3+CD4+, CD3+CD8+, CD19+, MHCII+CD86+, 

and F4/80+MHCII+). On the other hand, orally administered tamoxifen significantly decreased the 

level of ER alpha in CD86
+
MHCII+ and F480+MHCII+ cells. It was also observed that 

immunization increased the frequency of MHCII
+
CD86

+
 cells and MHCII

+
CD86

-
 cells. In 

immunized animals treated with tamoxifen the frequency of CD86+MHCII+, but not CD86+MHC
-
, 

decreased significantly in comparison with immunized-only animals. The experiment showed that 

the frequency of MHCII+ cells is dependent on estrogen regulation.  

We also investigated the expression of ER alpha in macrophages isolated from lymphoid organs 

and uterus of cyclic and pregnant mice. We showed that the relative level of ER alpha in splenic and 

uterine macrophages isolated from female mice is influenced by the ovarian cycle and is lowest 



during the estrus phase of the cycle. Moreover, in mated mice the relative level of ER alpha in 

splenic macrophages was elevated 0.5 days after mating. In contrast, this effect was not observed in 

uterine macrophages. The elevated level of ERα observed shortly after mating in splenic, but not in 

uterine, macrophages indicates an early systemic response to male antigens.  

It was also shown that the level of ERα was higher in mature macrophages (F4/80
+
MHC II

+
 

cells) than in immature cells (F4/80
+
MHC II

-
) in the examined females. Correlation between the 

percentage of mature macrophages in the spleen and the level of ERα was observed, which 

confirmed the interrelation between the presence of ER alpha and MHC II expression in antigen-

presenting cells  

 

Laboratory of Cellular Interactions 

Head: Associate Professor Danuta Duś, Ph.D. 

New markers of tumor progression. Cancer cell-endothelial cell interactions during metastatic 

spread of cancer cells 
 

 The variable outcome of cancer patients with similar clinical status creates a need for the search 

for new reliable prognostic indicators of tumor progression, recurrence, and survival. The aim of the 

study was to determine the prognostic value of new molecular traits of tumor cells in breast cancer 

which could determine tumor progression and metastatic growth. A relationship between the 

expression of Fas death receptor and/or its cell surface ligand FasL in breast cancer patients and the 

presence of tumor cells in perilymphatic fat regions were evaluated. Breast carcinoma samples of 

147 patients of Dr. M. Bębenek of the Regional Comprehensive Cancer Center in Wroclaw were 

examined immunohistochemically. The study showed that lack of Fas in primary breast cancer is 

associated with perilymphatic fat infiltration (p=0.042). Consequently, both the absence of Fas in 

the primary tumor and the occurrence of neoplatic cells in paranodal fatty tissue should be 

considered in the prognosis, complementing existing conventional factors. Is should be underlined 

that presently, no single factor may be considered as an independent predictor of survival in 

multivariate analysis [Bebenek M. et al., Adv. Med. Sci. 2008;53,49-53].  

 An original model of organ-specific immortalized and stabilized human endothelial cell lines was 

elaborated for the evaluation of tumor cell-endothelial cell interactions taking place during the 

metastatic process. EC lines established from human lymph node, appendix, lung, skin, and intestinal 

microvessels were developed previously on the basis of collaboration with the group of Dr. C. 

Kieda*. For the purpose of the study a new flow cytometric assay for quantitative determination of 

adhesive interactions of human endothelial cells with tumor cells was developed. Endothelial cells 

labeled with a fluorescent dye were grown to confluency in 24-well TC plates. A human colon 



adenocarcinoma cell suspension was overlaid onto labeled ECs and allowed to adhere for 20 min 

under static conditions. Adhering tumor cells together with endothelial cells were then detached from 

the culture plate. The collected cell fractions were evaluated by flow cytometry. Results were 

calculated as the ratio (R) of adhering colon carcinoma cells per one endothelial cell. We 

demonstrated that immortalized human microvascular ECs preserved their organ specificity. Colon 

carcinoma cells adhered preferentially to ECs of intestinal origin. The organ specificity of the 

endothelial cell interactions with colon carcinoma cells demonstrated under static conditions was 

verified and confirmed with a flow adhesion assay. The developed method is suitable for quantifying 

tumor cells adhering to ECs with simultaneous evaluation of cell surface phenotypic markers of both 

partner cells participating in adhesive interactions. The immunofluorescent staining of adhering and 

non-adhering cancer cell subpopulations revealed an augmented level of Lewis(x) antigen on the 

adhering cancer cells. This assay, validated by comparison with a dynamic shear stress adhesion 

assay in blood flow reconstituted conditions, greatly facilitates the evaluation of tumor cell-

endothelial cell interactions occurring during metastatic processes [Paprocka M. et al., 

Microvascular Research, 2008; 76(2), 134-138]. 

Endothelial cells are critical in the recruitment and migration of circulating effector cells to sites 

of inflammation and necrosis as well as in tumor cell extravasation from blood vessels, involving 

close adhesive interactions of cancer cells with endothelial cells at the site of cancer cell 

extravasation. The association of chemokines with endothelial cells and extracellular matrices is 

required for the in vivo pro-migratory activity of these molecules. Chemokine receptor expression 

and chemokine presentation were investigated on organ-specific human endothelial cell lines. 

Experiments with CCL21 on peripheral lymph node endothelial cells demonstrated that the 

chemokine did not co-localize with its receptor, but was associated with extracellular matrix 

components. The specific activity of chemokines was clearly shown to be related to the endothelial 

cell origin. CX3CL1 and CCL21 promoted lymphocyte recruitment by endothelial cells from the 

appendix and peripheral lymph nodes, respectively, while CX3CL1 activity was restricted to 

endothelial cells from the appendix and skin. This unique cellular model demonstrated a fundamental 

role for chemokines in conferring organ-specificity to the endothelium and its potential for tissue 

targeting through the selective binding, presentation, and activation properties of chemokines [Crola 

da Silva C. et al., Immunology 2008; Epub]. 

*Studies on endothelial cells were performed in collaboration with Dr. Claudine Kieda, CBM 

CNRS UPR 4301, Orleans, France. 
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