
1. PHD PROJECT DESCRIPTION (4000 characters max., including the aims and work plan) 

 
Project title:  

Investigation of the differentiation and trans-differentiation ability  of porcine theca cells 
during in vitro primary culture 
1.1. Project goals: The main goal of this project is to study secretion properties and to 

identify markers for stem cell (SC) properties of theca cells (TCs) isolated from porcine 
follicles during primary in vitro culture. Moreover, the project’s aim is to test the ability 
of TCs to differentiate towards cells from three germ layers: ectoderm (neural cells), 
mesoderm (osteoblasts, chondroblasts, adipocytes, cardiomyocytes, skeletal muscle 
cells, vascular endothelial cells), and endoderm (hepatocytes, pancreatic islet – like 
cells). In addition, the ability to form spheroids and interactions between specific cell 
types will be explored using 3D culture cell model.  
 

1.2. Outline: In a mature ovarian follicle there are several cell populations. Theca cells, 
among which we distinguish the interna and externa layers, are the most outer layer 
of the follicle wall. The granulosa cells (GCs) form the very inner layer of a follicle since 
they are surrounding the oocyte. GCs became more and more popular among 
scientists due to their reported stem-like potential and differentiation abilities. 
Studies of the last few years on the analysis of stem properties of human ovarian GCs 
have shown their characteristics/potential of SC. Numerous data provided evidence 
that human GCs undergoing in vitro fertilization showed an expression of molecular 
markers for mesenchymal SC and pluripotent SC. These cells can differentiate to 
osteoblasts, chondrocytes, which is a confirmation of mesenchymal properties of 
these cells. So far, the questions of whether TCs cells have the stem-like potential and 
if they may differentiate towards cells from the earlier mentioned germ layers have 
not been answered. 

 

1.3. Work plan: The proposed goal will be achieved by growing individual types of follicular 
cells in a basic medium and a medium containing differentiation factors. The 
assessment of the secretory properties of the above cells will be conducted during 
proteomic/metabolomic assays (mass spectrometry) of the cells. Thus, the identified 
differentiation inducing factors can be used as supplements during the procedures of 
regenerative medicine. This research will provide completely new information 
(primarily molecular markers and created data libraries), thanks to which it will be 
possible to identify the process of TCs differentiation towards the cells from germ 
layers. A wide field for the use of porcine SC may become the basis of new therapeutic 
strategies for human and animal neurodegenerative and other diseases. Positive 
results of cellular (flow cytometry), molecular (RNAseq) and proteomic/metabolic 
(LCMS/MS) analyses confirming the presence of different cell populations of different 
types may indicate completely new properties of porcine TCs as a therapeutic tool in 
regenerative medicine. 
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1.5. Required initial knowledge and skills of the PhD candidate 

The requirements for the PhD candidates contain a MSc degree in biology, cell 
biology, molecular biology, biochemistry, or related fields, and the candidate should 
have a well-structured knowledge in cell biology and molecular biology. Further, the 
candidate should have had Previous hands-on training in molecular biology, cell 
biology, or in a related topic lab. A good command of English is essential, and the 
candidate should have good communication skills. Previous exposure to mammalian 
cell culture techniques would be advantageous. 

 

 

 

 



1.6. Expected development of the PhD candidate’s knowledge and skills 

It is expected that the PhD candidate will focus on developing skills and harnessing 
opportunities that will help the candidate to proceed with the project adequately in the 
proposed time frame. Due to hands on trainings, practical and theoretical seminars the 
candidate will be provided with tools and resources to finish successfully the PhD 
programme and to develop a career  beyond the PhD. The attendance in the Journal Club 
will ensure the gain of new knowledge of the candidate in a very wide field of biological and 
medical topics. The candidate’s development of practical skills will be ensured due to the 
guidance by other experienced lab-members and co-supervisor.  


