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Gastrointestinal stromal tumors 
(GISTs) 

• primary mesenchymal stromal tumor 

• originate from the interstitial cells of Cayall 

or MSC  

• develop anywhere along the gastrointestinal 

(GI) tract (mostly stomach, small intestine) 

• highly resistant to both chemotherapy and 

radiotherapy 

• common activating mutation of KIT and 

PDGFRA (<90%) , less BRAF   



C-KIT 

JMD – juxtamembrane domain,  

K1 and K2 - the split kinase domains,  

KID - the kinase insert domain. 

• receptor tyrosine 

kinase (CD117) 

• chromosome 4 

• 21 exons 

• 976 AK, 110 kDa 

• cell growth 

• proliferation 

• disruption of 

communication 

pathways 

 



PDGFRA 

JMD – juxtamembrane domain,  

K1 and K2 - the split kinase domains,  

KID - the kinase insert domain. 

• tyrosine kinase  

• platelet-derived growth 

factor receptor α  

• chromosome 4 

• 23 exons 

• 1089 AK, 123 kDa 

• cell growth 

• cell division 

• angiogenesis  

• proliferation 

 



 

 

 

 

 

 

Schematic structure of KIT and PDGFRA 

receptor tyrosine kinases and distribution 

of most common mutations in GIST 



BRAF 

• serine/threonine-protein kinase B-Raf 

(Rapidly Accelerated Fibrosarcoma) 

• chromosome 7 

• 18 exons 

• member of the RAS–RAF–MEK–ERK 

pathway   

• commonly detected in diverse benign and 

malignant tumours 

•  mutation in exon 15 



AIM ? 

• detect the presence of mutations (c-KIT, 

PDGFRA, BRAF) in patients with GIST 



Methods I. 

• isolation of DNA from FFPE (formalin-fixed 

paraffin embedded) 

• PCR amplification of exons: 

o C-kit- 8, 9, 11, 13 and 17   

o PDGFRA- 14    

o BRAF - 15   

• electrophoretic separation of PCR products 

 

 

 



Methods II. 

• purification of PCR products 

• sequencing 

• evaluation of sequencing 



Thank you for your 
attention !  
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Where…? 

• The Institute of Experimental 

Botany AS CR 

 

• Centre of Plant Structural and 

Functional Genomics 



What…? 

• Festuca spp. 

• Lolium spp. 

 

• localization of repetitive DNA in 

genomes 

• metodics of cytogenetic mapping 



• Festuca spp. 

– feed for livestock and horses 

– golf courses 

 

http://www.plantes-et-

design.com/photos/grand_plantes_design_festuca_gautieri_scoparia.jpg 

http://newfs.s3.amazonaws.com/taxon-images-

1000s1000/Poaceae/festuca-rubra-si-gmittelhauser-b.jpg 



• Lolium spp. 

– feed for livestock 

– lawn 

http://botanika.wendys.cz/foto/O711_1.jpg 

http://www.heritageseeds.com.au/assets/product/Images/Lolium-perenne-pot-

perennial-ryegrass.jpg 



http://www.eaglemt.com/golf-en.html 



http://www.rockliffehall.com/resort/gallery/golf-course-gallery/ 



How…? 

• Isolation of genomic DNA 

• PCR 

• Electrophoresis 

• Southern blotting 

• FISH 

 



When…? 

• Start: 2014 

• Finish: 2016 



… thank you for your attention. 
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• Optimization of in vivo and in vitro culture 

conditions for the controlled application of stress 

factors and evaluation of plant responses.  

• Characteristics of phenotypic changes in plants 

grown under stressful conditions, qualitative and 

quantitative evaluation of root growth parameters.  

• Microscopic study of changes of dynamic 

processes in living cells, root focusing on 

cytoskeleton and vesicular transport.  

• Qualitative and quantitative determination of 

changes in representation MAPK activity in GMO 

plants with overproduction or suppression 

expression of selected MAPK. 

AIMS 



What are the MAPK? 

Smékalová et al., 2011 



MAPK and cytoskeleton 

                 Telophase               Cytokinesis                  Interphase 

         Early phragmoplast    Late phragmoplast 

 Interphase                 Pre-prophase Mataphase

              pre-prophase band    Spindle 

Mikrotubules 

Nukleus/ 

chromosomes 

Cell plate 

Primary cell wall 

MAP64 

MAP4 

MAP6 

Komis et al., 2011 



Some results I. 



Some results II. 



Thank you for your attention 
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Aims of the thesis 

•  To make well-known mutant S155R of Aurora 

A enzyme 

•  Adress the role of Aurora A kinase in 

regulation of DDR* 

• Elucidation of Aurora A role in the FANC 

complex driven crosslink repair 

*DDR – DNA damage response 



Aurora A kinase 

• Enzyme which activity increase in mitosis  

• Found at the centrosome and on spindle 

• Helps control bipolar spindle assembly and 

stability 

 

Morgan, D.O., The cell cycle: Principles of control. New science press, 2007 

 



Aurora A kinase 

•  Activator of Aurora A is TPX2 protein 

• Catalytic activity is activated by 

phosphorylation on Thr 288 -> deactivated 

by dephosphorylation  

•  Both are degraded by proteasome 

• Mutation or inhibition leads to unstability 

of spindle 

• Changes to protein expression leads to 

development of cancer 

 



                         Susanne M. A. Lens, Emile E. Voest & René H. Medema, Nature Reviews Cancer 10, 825-841 



S155R mutant 

• Somatic cancer-associated mutation  

• Activity of Aurora A decrease due to 

misregulation 

•  Loss of interatiction with TPX2 protein 

•  Overexpression of Aurora A leading to 

prolonged mitosis 

 

 

Human Aurora A 

Aurora A mutant 



Result from Western blotting 
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Colorectal cancer (CRC) 

• One of the most frequent disease 

• Chromosomal instability (CIN) 

 

 Intratumour heterogenity 

 

Poor prognosis and drug resistance 

 

 



PIGN, MEX3C and ZNF516 

• Chromosome 18q 

• Suppressors of replication stress 

• 85 % CRC      

• Loss of these supressors   

 

 Destabilizes chromosome 

 



PIGN, MEX3C and ZNF516 

• PIGN: glycosylphosphatidylinositol  

      (GPI)-anchor biosynthesis 

• MEX3C: RNA binding and ligase            

          activity, hypertension 

• ZNF516: transcriptional regulator  

 

           brown adipose tissue  

         differentiation 



DCC 

• Deletion in CRC 

• Tumor suppressor gene 

• Response to netrin-1 

• Located on 18q chromosome 

• Marker for prognosis – not conclusive 

 



AIMS 

• Range of 18q deletion  

• Involvement of PIGN, MEX3C and 

ZNF516  

 

Is more critical than     Lead to DCC deletions? 

18q or DCC gene  

deletions? 

 

 

 



Methods 

• Plasmids isolation  

• Probes preparation 

• FISH 
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 Thank your for your attention.  


