
Modulation of the cytotoxic 
effects of synthetic analog of 

curcumin EF-24 by thiols 

Nikola Skoupá 

Propojení výuky obor! Molekulární a bun"#né biologie a Ochra ny a tvorby životního prost$edí OPVK 
(CZ.1.07/2.2.00/28.0032) 



Curcumin 

• [1,7–bis(4–hydroxy–3–methoxyphenyl) 
hepta–1,6–diene–3,5–dione] 

• can be isolated from the rhizomes of 
Curcuma Longa 

• various positive effects on the human body  
• negative properties of curcumin: poor 

bioavailability in the body ! begun to 
explore how its efficacy in the body to 
increase ! formation of structural 
analogues of curcumin  



A- rhizomes of Curcuma Longa; B- the powder obtained after grinding 
the dried rhizomes, C-  Curcuma Longa 

Basnet et Skalko –Basnet, 2011; http://www.inriodulce.com/links/Turmeric.html    



EF-24 

• 3,5–bis(2–fluorobenzyliden)piperidin–
4–on 

• Very positive results in the treatment  
of cancer  

 
 



AIMS 

• conjugate EF-24 with glutathione or 
N-acetylcysteine and study the effect 
on cells of CML (K562) 
 



Why? 

• EF24 is Michael´s acceptor  
• The adduct has the same cytotoxic 

effect as EF24? 



Methods 

• MTT assay 
• Flow cytometer 
• Fluorescence microscop 
• Spectrophotometer  
• MS 
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Parkinson´s disease 

 
• the second most common neurodegenerative 
disorder 
 
• cause is unknown, but it´s supposed role of 
genetics predispositions together with 
environmental agents which could be involved in 
mitochondrial dysfunction, oxidative stress, 
failure of protein degradation machinery 

 



Pathologic features  
 

• selektive loss of dopamine neurons in 
substantia nigra 

• presence of ubiquitinated protein deposits in 
the cytoplasm of neurons (Lewy bodies) 

• depletion of dopamine initiates aberrant motor 
activities (rest tremor, rigidity, instability and 
mask face) 



Therapy 
 

• Aim of therapy is keep  the necessary amount 
of dopamine in brain by inhibiting enzymes 
which degrade dopamine (inhibitors of MAO) 

 



• cooperation with the Neurological Clinic FN 
• patients live in subregion near the White 

Carpathians, because there is high frequency 
of PD 

 



Aims of study 
 

• MPS of patient´s DNA and control samples in 
genes associated with parkinsonism 
 
 

 
 

Zdroj: commons.wikimedia.org 



• evaluation in two systems: Ion Reporter and Next 
Gene 

• they are important for filtering and clipping errors 
• annotation of our findings  with clinic dats in 

Illumina Variant Studio 
 

 

Zdroj: http://www.illumina.com/informatics/research/sequencing-data-analysis-
management/basespace/basespace-apps/variantstudio-app.html 



• for control we use IGV (for control of reads, 
wheather there aren´t homopolymers, control 
of coverage) 

• specific NM-number in NCBI 



• suspect results will be sequenced using 
Sanger sequencing 



Thank you for your attention 
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ž Exosomes 
› Exosomal microRNA 
› Exosomal mRNA 
 

ž Lung diseases 
› Pulmonary sarcoidosis 
› other … ? 



ž small nano-sized (50-150 nm) 
membrane vesicles 
 

ž cell-to-cel communication 
 

ž contain mRNAs, microRNAs and 
other non-coding RNAs and DNA 



ž mRNA • product of DNA 
transcription 
 

ž microRNA • small (21-24 nt) 
non-coding RNA molecule 
 



ž multisystem granulomatous 
disorder of unknown etiology 
 

ž granulomas comprise of 
epithelioid cells, macrophages, 
and multinucleated giant cells 
surrounded by lymphocytes, 
mast cells, monocytes and 
fibroblasts 
 



ž prevalence in Czech Republic 
• over 70/100‘000 population 
 

ž affects younger and middle 
aged individuals, more often 
women than men 
 



ž Manifestations: 
› intrathoracic disabilities bilateral 

hilar lymphadenopathy with and / 
or pulmonary infiltrates 

› ocular and cutaneous lesions may 
also be affected by the liver, 
spleen, lymph nodes, salivary 
glands, heart, nervous system, 
muscles and bones, and rarely 
other organs 

 
 







ž Diagnosis: 
› certificate of non-caseification 

granulomas in affected organs 
 

› identifying typical clinical findings 
 

› exclusion of all other diagnostic 
possibilities 



Stage 1 : bihilar lymphadenopathy 
 



Stage 2 : bihilar lymphadenopathy and 
reticulonodular infiltrates 
 



Stage 3:  bilateral pulmonary infiltrates 
 



Stage 4 : fibrocystic sarcoidosis typically with 
upward hilar retraction, cystic and bullous 
changes 
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PAKs 

• serine/threonine protein kinases  

• oncogenic signalling effects in cells:  

1. acquisition of growth signal autonomy,  

2. evasion of apoptosis  

3. the promotion of invasion and metastasis 

• often upregulated in human tumours. Tumour cells are 

dependent on PAK signalling.  

• positively regulate key proliferative signalling pathways: 

ERK, AKT and WNT 



PAKs 

• PAK4 is a mediator of filopodia formation and reorganizer 

of the actin cytoskeleton 

• stimulates cell survival by phosphorylating the BCL2 

antagonist of cell death BAD + inhibits apoptosis by 

preventing caspase-8 binding to death domain receptors  

• play a role in cell-cycle progression by controlling levels 

of p21 and by phosphorylating RAN 



Biological characterization of potential 
inhibitors of PAK: VM 129, VM 132, VM 134 

• C2-, C6-, N9-trisubstituted purines 

structurally related to purvanalol A 

• ATP-competitors 

• small-molecule inhibitors 



Methods 

• Flow cytometry: propidium iodide and bromdeoxyuridin 

• Western blotting and imunodetection analysis of changes 

in expression of :  

cyklins D, B, A 

markers of apoptosis 

function of mitogenic pathways ERK1/2, MEK1/2 

levels of PAK4, 5, 6 expression in cell line MCF7 

comparisons of levels of expression of PAK4, 5, 6 in 

pancreatic cell lines PANC-1, CFPAC, BxPC3, AsPC1. 

• Cytotoxicity assays performed on 8 cell lines, which are 

derived from different types of tissues. 

• Migration assay 



What types of cancers might benefit from 
PAK inhibitors? 

• Breast, ovarian, pancreatic cancer and most colon 

cancers. 

• PAK inhibitors will prove to be most useful in 

combination with other targeted drugs.  
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