
SYLLABUS: 
 
Lectures 
 
Week Topic 

1. Cell culture -introduction: 
Cell culture definition, use in practise, advantages/disadvantages of work 
with cell culture, terminology. 

2. Cell culture laboratories, regulation: 
Laboratory equipment, safety – regulations, specific aseptic conditions.  
Culture plasticware. Cell culture contamination, antibiotic and animycotic 
types. 

3. Cell culture basics I: 
Cell lines, selection and isolation. Adherent and suspension cell lines. 

4. Cell culture basics II: 
Physical and biological cell culture conditions. Cell culture media. 
Mammalian cell culture morphology.  

5. Cell culture basic operations: 
Subcultivation of adherent and suspension cell lines. Freezing and thawing 
cells. Cell counting.  

6. Cell culture basic specific operations: 
Vitality tests. Adipose cells staining.  

7. Stem cells:  
Definition, history of stem cell research. Their properties (replication and 
regeneration), stem cells in the organism, stem cells types.  

8. Stem cells laboratory methods: 
Isolation and cultivation of stem cells, their differentiation, stem cells as 
a therapeutic tool, legislative and ethical priciples.  

9. qPCR a PCR techniques I: 
Technique priniciple. mRNA isolation, cDNA synthesis, housekeeping 
genes. Primer design, sequence identification in gene banks.  

10. qPCR a PCR techniques II: 
PCR reaction conditions optimization. Evaluation, work with program 
„Vector NTI“, statistical data processing. Applications in clinical disciplines. 

11. Transfection I: 
Definition of transfection. Transfection techniques types: biological, 
chemical, physical.   

12. Transfection II: 
Transfections in the study of genes (overexpression, knockdown, 
knockout). 

13. Review: 
Review of discussed topics and specific methods in the cell culture 
laboratory in relation to pharmacy disciplines, use in diagnostics and 
therapy of different diseases. 



Laboratory excercisses 
 
Laboratory excercisses  (1 hour per week, 13 hours per semester) are performed in one 
complex block  to achieve proper conditions to perform one continuous experiment:   

- 3x laboratory excercisses  - 4 hours 
- 1x laboratory excercisses  - 1 hour 

 
Week Topic 

1. [4 hrs] 
Cell subculture, cell counting, cell seeding. 

2. [4 hrs] 
Cell inflammation model (stimulation with LPS). Total RNA isolation, cDNA 
synthesis.  

3. [4 hrs] 
Real time PCR (housekeeper, TNFa, IL1b, NFkB). 

4. [1 hr] 
Data evaluation, statistics. 

 
 
 


