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Topic 1 Proposal 
 
 

Doctoral study program:  Life Sciences  

Field:  Bio-omics 

Supervisor:  Assoc. Prof. Marek Mraz, MSc., M.D., Ph.D. 
 
Topic title:  REGULATION OF CELL MIGRATION IN B CELL LEUKEMIAS AND 
LYMPHOMAS 

 

Annotation:   
We are looking for a motivated PhD student for a project funded by ERC Grant (Marek Mraz 
lab, www.ceitec.cz/mrazlab). The project goal is to understand the molecular machinery that 
regulates the migration of malignant B cells between different niches such as lymphoid and 
bone marrow niche and peripheral blood. This is of great interests a general mechanism of 
how migration is regulated in cancer cells, but also especially in chronic lymphocytic leukemia 
(CLL), which is a disease dependent on the B cell recirculation between different 
compartments (reviewed in Seda and Mraz, 2015; Seda et al, 2021). In CLL, but also in other 
lymphomas, the malignant B cells permanently re-circulate from peripheral blood to lymph 
nodes and back, and blocking this recirculation can be used therapeutically since malignant 
B cells depend on signals in the immune microenvironment. However, the factors that 
regulate this are mostly unclear. The lab established several models for in vitro and in vivo 
studies of microenvironmental interactions and their interplay (unpublished in vivo model; 
Pavlasova et al. Blood, 2016; Pavlasova et al. Leukemia, 2018; Musilova et al. Blood, 2018; 
Mraz et al. Blood, 2014; Cerna et al. Leukemia, 2019).  
  We have identified candidate molecules that might act as novel regulators of the B 

cell migration or the balance between homing and survival in peripheral blood. This will be 

further investigated by the PhD student using technics such as genome editing (CRISPR), 

RNA sequencing, use of primary samples, functional studies with various in vitro and in vivo 

models. The research is also relevant for understanding resistance mechanisms to BCR 

inhibitors, pre-clinical development of novel drugs and their combinations (several patents 

submitted by the lab). 

Recommended literature:  
Seda et al….Mraz FoxO1-GAB1 Axis Regulates Homing Capacity and Tonic AKT 

Activity in Chronic Lymphocytic Leukemia. Blood 2021 March (epub). 

https://pubmed.ncbi.nlm.nih.gov/33786575/ 

 

Pavlasova G, et al…. Mraz M. Ibrutinib inhibits CD20 upregulation on CLL B cells 
mediated by the CXCR4/SDF-1 axis.  Blood. 2016 Sep 22;128(12):1609-13. doi: 
10.1182/blood-2016-04-709519. Epub 2016 Aug 1. PMID: 27480113 Free PMC article 

Seda V, Mraz M. B-cell receptor signalling and its crosstalk with other pathways in 

normal and malignant cells.  Eur J Haematol. 2015 Mar;94(3):193-205. doi: 

10.1111/ejh.12427. Epub 2014 Sep 13. PMID: 25080849 Review.  

https://ashpublications.org/blood/article-abstract/doi/10.1182/blood.2020008101/475649/FoxO1-GAB1-Axis-Regulates-Homing-Capacity-and?redirectedFrom=fulltext
https://ashpublications.org/blood/article-abstract/doi/10.1182/blood.2020008101/475649/FoxO1-GAB1-Axis-Regulates-Homing-Capacity-and?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/27480113/
https://pubmed.ncbi.nlm.nih.gov/27480113/
https://pubmed.ncbi.nlm.nih.gov/25080849/
https://pubmed.ncbi.nlm.nih.gov/25080849/
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Funding:  
Part-time salary (min. 0,5 FTE) on AZV/ERC/GACR grants + national scholarship 

(equals approx. half-time salary) 

Requirements on candidates: 
• Motivated smart people that have the “drive” to work independently, but also willing to 

learn from other people in the lab and collaborate.  

• Candidates should have a master’s degree in Molecular biology, Biochemistry, or similar 
field and have deep interest in molecular biology and cancer cell biology. 

 

Keywords: lymphoma, CLL, migration, microenvironment 
 

Number of positions: 1 

 

Information on the supervisor: 

H-index 22 (citations at WOS > 1600, 46 publications with IF), currently principal 
investigator of 4 fundings (AZV, ERC, GAMU, NPÚ), international collaborations: 
University of Southampton, UCSD, Mayo Clinic, Dana-Farber Cancer Institute, EMBL, 
University of Turin (student internship available), member of EHA Comitte, reviewer in 
scientific journals: Blood, Leukemia, Leuk Lymphoma, Leukemia Research; 
https://is.muni.cz/auth/osoba/101627; ceitec.cz/mrazlab 
 

 

 

 

 

 

 

 

 

 

 

https://is.muni.cz/auth/osoba/101627


 

By announcing the topic, the supervisor acknowledges that he/she is prepared to confirm his/her 

commitment to participate in the funding of the successful candidate. The candidate’s guaranteed monthly 

net income is CZK 22,000 (including the state scholarship of CZK 12,000). It applies during the standard 

study period (8 semesters), provided that the candidate fulfils his/her study requirements. The difference 

between the guaranteed amount of monthly net income and the state scholarship will be fully covered from 

the supervisor’s sources 

 

 

 

Topic 2 Proposal 

 
 

Doctoral study program: Life Sciences  

Field:  Bio-omics 

Supervisor: Assoc. Prof. Marek Mraz, MSc., M.D., Ph.D.   
 
Consultant: Vaclav Seda, PhD 

Topic title: LYMPHOID MICROENVIRONMENT MODELS AND THEIR USE TO 
STUDY TARGETED THERAPY AND RESISTANCE IN B CELL MALIGNANCIES   
 

Annotation:   
Chronic lymphocytic leukemia (CLL) cells and indolent lymphomas are known to be 

dependent on diverse microenvironmental stimuli providing them signals for survival, 

development, proliferation, and therapy resistance. It is known that CLL cells undergo 

apoptosis after cultivation in vitro, and therefore it is necessary to use models of CLL 

microenvironment to culture CLL cells long-term and/or to study their proliferation. 

Several in vitro and in vivo models meet some of the characteristics of the natural 

microenvironment based on coculture of malignant cells with T-lymphocytes or stromal 

cell lines as supportive cell, but they also have specific limitations.  

The aim of this research is to develop and use models mimicking lymphoid 

microenvironment to study novel therapeutic options, e.g. drugs targeting CLL 

proliferation, development of resistance in long-term culture or combinatory approaches, 

which cannot be analysed in experiments based on conventional culture of 

CLL/lymphoma primary cells. This project will utilize models developed in the laboratory 

and will further optimize and modify them. Using kinase inhibitors, the biology of CLL and 

responses to targeted treatment will be interrogated. The student will utilize various 

functional assays, RNA sequencing, genome editing, drug screening etc., with the use 

of primary patient’s samples and cell lines. The research might bring new insights into 

the microenvironmental dependencies and development of resistance to targeted 

therapy. 

Recommended literature:  
Pavlasova G, et al…. Mraz M. Ibrutinib inhibits CD20 upregulation on CLL B cells 
mediated by the CXCR4/SDF-1 axis.  Blood. 2016 Sep 22;128(12):1609-13. doi: 
10.1182/blood-2016-04-709519. Epub 2016 Aug 1. PMID: 27480113 Free PMC article 

Kipps et al. Chronic lymphocytic leukaemia. Nat Rev 2017 

https://pubmed.ncbi.nlm.nih.gov/28102226/ 

 

https://pubmed.ncbi.nlm.nih.gov/27480113/
https://pubmed.ncbi.nlm.nih.gov/27480113/
https://pubmed.ncbi.nlm.nih.gov/28102226/


 

By announcing the topic, the supervisor acknowledges that he/she is prepared to confirm his/her 

commitment to participate in the funding of the successful candidate. The candidate’s guaranteed monthly 

net income is CZK 22,000 (including the state scholarship of CZK 12,000). It applies during the standard 

study period (8 semesters), provided that the candidate fulfils his/her study requirements. The difference 

between the guaranteed amount of monthly net income and the state scholarship will be fully covered from 

the supervisor’s sources 

 

 

 

Seda V, Mraz M. B-cell receptor signalling and its crosstalk with other pathways in 

normal and malignant cells.  Eur J Haematol. 2015 Mar;94(3):193-205. doi: 

10.1111/ejh.12427. Epub 2014 Sep 13. PMID: 25080849 Review.  

 

 

Funding:  
Part-time salary (min. 0,5 FTE) on AZV/ERC/GACR grants + national scholarship 

(equals approx. half-time salary) 

 

Requirements on candidates: 

• Motivated smart people that have the “drive” to work independently, but also willing 
to learn from other people in the lab and collaborate.  

• Candidates should have a master’s degree in Molecular biology, Biochemistry, or 
similar field and have deep interest in molecular biology and cancer cell biology. 

 

Keywords: lymphoma, microenvironment, models 
 

Number of positions: 1 

Information on the supervisor:  

H-index 22 (citations at WOS > 1600, 46 publications with IF), currently principal 
investigator of 4 fundings (AZV, ERC, GAMU, NPÚ), international collaborations: 
University of Southampton, UCSD, Mayo Clinic, Dana-Farber Cancer Institute, EMBL, 
University of Turin (student internship available), member of EHA Comitte, reviewer in 
scientific journals: Blood, Leukemia, Leuk Lymphoma, Leukemia Research; 
https://is.muni.cz/auth/osoba/101627; ceitec.cz/mrazlab 

https://pubmed.ncbi.nlm.nih.gov/25080849/
https://pubmed.ncbi.nlm.nih.gov/25080849/
https://is.muni.cz/auth/osoba/101627

