INFLUENCE OF FLAVONOIDS ON LCK AND FYN TYROSINE KINASES USING ELISA METHOD WITH COMPARISON OF DIFFERENT SUBSTRATES:
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Tyrosine phosphorylation represents unique signaling process in the cell as an answer o the different extracellular signals. The enzymes that carry out this modification are protein tyrosine kinases (PTKs) which catalyze transfer of 7-phosphate of ATP on phenole ~OH group of tyrosine on protein substrates. The largest subfamily of nonreceptor PTKs is the Sre family. Humane Fyn and Lek tyrosine kinases are
& "

two of the nonreceptor kinases involved in T-cell signaling transport. are ically active p

naturally occurring in many plants. This group of compounds has been recognized as inhibitor of Fyn and Lek protein kinases. In conducted experiments, myricetin showed the highest inhibitory effect, with ATP

In contrast, ition with

ATP has been proven in the example of staurosporine. Inhibitory activity of flavonoids on Fyn and Lek kinases was measured in vitro by ELISA (Enzyme-Linked Immunosorbent Assay) method. Affinity of these enzymes on two different substrates, polypeptide polymer Poly Glu:Tyr (4:1) and peptide M3-01 was tested. Development of efficient protein kinase inhibitors is important not just for the treatment of

diseases, but also as a tool for investigation of the physiological roles of protein kinases.
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Many flavonoids are known for their
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n of reactive oxygen species and/or scavenging them [S]. Flavonoids have also been

Table 4. Flavonoids in herbs [2, 5]. Healing effects of many herbs, which are used in traditional and modern medicine, are also
connected to the flavonoid presence [2, 5. Examples of flavonoids in herbs are listed in the table below.
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shown to inhibit several enzymes including hipoxygenases and protein Kinases [5]. Enzymatic activity of Lek and Fyn in HERB COMEONENT] USAGE
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Experiments were conducted in 96-well Dynex Immulon 2 hb microtitar plates (flat bottom, transparent). Asatyrosine kinase substrate, two peptides s . cherries (sweet,raw)  pelargonidin anthocyanidin 0.8 mg
were used: polypeptide polymer Poly Glu:Tyr (4:1) (Sigma, P-0275) and M3-01 peptide (Eétvos Lorand Institute, PEP M3-01). Tested flavonoids are Acacetin 203 5.78 >100 >100 .Y - N
listed in Teble 1. Compounds were sefected from PLIVA's Compound Library. All of selected flavonoid aswell - chocolate (dark) catechin flavan-3-ols 12 mg
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4 Table 3. Inhibitory activity of myricetin and staurosporine on Fyn kinase in presence of different concentration of ATP; substrates: Poly Glu:Tyr (4:1). " ) L
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e oo s ¥ it 5V v b @ Flavonoid compounds have shown inhibitory activity towards Fyn and Lck tyrosine Kinases. It has been detected that Fyn kinase
a, B >= ﬂ 3 is more sensitive to flavonoid inhibition than Lck. However, both kinases have been inhibited by myricetin at lower
= b - concentrations than quercetin (0.79 pmol/L — 3.45 pmol/L versus 1.79 pmol/L — 8.35 pmol/L).
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A 200 and M3-01 peptide (N-KVEKIGEGTYGVVYK-OH), has not been observed. Therefore, even using different substrates by this
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Fig. 1. ELISA method. bl protein kinases.
A) Method i based on tyrosine phosphorylation, on selected peptide substrate, by tyrosine kinase which is beeing tested. = References:
Phosphorylated tyrosine is than marked wiith specific, enzyme-labeled anti-phosphotyrosine antibody. Further on, enzyme *
detection system is added and catalytic activity starts. As a result of enzyme catalytic activity color development occurs. e e
Intensity of developed coloration is measured spectrophotometric, absorbantion a 490 nm s read. Intensity of developed .= T I 5 . - = z ™ T - 4 iittps/fmyvyrmal 26_Flav.pdf 25. 05.2004.).
log concentration 2. Duke, J.A. (2002) Zelena ljekarna, 1. edition (translation Stajduhar, D.) Marijan tisak, Split.

coloration is proportional to the amount of phosphorylated tyrosine.

B) Inhibitory activity of tested compounds is detected by absence of color development in the last step of the assay, in other
words, absence of tyrosine phosphorylation by kinases, absence of enzyme-labeled anti-phospho-yrosine antibody binding,
andin the end, absence of enzyme catalytic activity.
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