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Zaslané do Nova biotechnologica: Sirotova, L. — Matulova, M.: Interaction of oxidized fatty acids
with DNA detected by DNA/SPE biosensor.

Prednaska na odbornom seminari VUP Bratislava, oktéber 2008: Sirotova, . — Matulova, M.:
Stadium interakcie DNA s oxidaénymi produktmi lipidov

Pripravené pre Anylatical Biochemictry: Sirotova, L. — Matulova, M. — Ondrejovi¢. M.: Study of
interaction DNA with products of oxidized fatty acid detected by DNA/SPE biosensor.

V ¢om vidite uplatnenie
vysledkov tohto projektu:

- v moznej aplikacii DNA/SPE biosenzora pri detekcii poskodenia DNA vplyvom produktov
oxidacie lipidickych latok, alebo pri diagnostike stupna oxidécie lipidov
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Charakteristika vysledkov

| Evidenéné &islo: APVT-27-010304 |

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Projekt rieSil problematiku poSkodenia deoxyribonukleovej kyseliny (DNA) oxidaénymi produktmi lipidov
hodnoteného elektrochemickym biosenzorom, predstavujicim modifikovani screen-printed elektrodu (SPE)
s DNA.

V ramci rieSenia projektu sa vypracoval metodicky postup pre podmienky interakcie sledovanych reagencii
s DNA, jej naslednu izolaciu a modifikaciu SPE. Vysledkom bol optimalizovany meraci systém pre hodnotenie
poskodenia DNA vplyvom oxida¢nych produktov lipidov. Tento systém sa pouZil pre hodnotenie poskodenia
DNA vplyvom vybranych oxida¢nych produktov lipidov, mastnych kyselin a jedlych olejov v réznom stupni
oxidacie. Vysledky naznacuju spojitost’ medzi reaktivitou jednotlivych produktov vo¢i DNA a DNA poSkodenim
v zavislosti od Struktury danej zlticeniny, pévodnej lipidickej latky a podmienok oxidacie. Na zaklade detekcie
DNA/SPE biosenzorom a porovnanim s mierou oxidacie polynenasytenych mastnych kyselin moZno vyvodit’
zaver, Ze primarne oxida¢né produkty maju vyraznejsi vplyv na poskodenie DNA ako sekundarne produkty. Do
uvahy vSak treba brat’ to, Ze za podmienok in vivo je Zivotnost’ primarnych produktov vzhPadom na ich
reaktivitu kratka a treba vo vic¢Sej miere zohPadiiovat’ reaktivitu vzniknutych sekundarnych produktov. Zo
sekundarnych produktov oxidacie sa ako najreaktivnejSie prejavili nenasytené aldehydy. Projekt poukazal na
mozné riziko poskodenia DNA vplyvom beZne sa vyskytujucich zlii¢enim, ktoré je mozné hodnotit’ biosenzorom.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The project dealt with the issue of the DNA damage by the oxidative products of lipids assessed by the
electrochemical biosensor comprising a DNA-modified screen-printed electrode.

Within scope of the project solving the methodical procedure for interaction of the studied reagents with DNA
and further DNA isolation and SPE modification was developed. The outcome was the optimized measuring
system for evaluation of the DNA damage caused by the oxidative products of lipids. This system was used for
assessing of the DNA damage by the selected oxidative products of lipids, fatty acids and edible oils in the
different degrees of oxidation. The results suggest there is a relation between the reactivity of the individual
products towards DNA and the DNA damage in dependence on the structure of the given compound, the
original lipidic substance and the conditions of oxidation. Based on the detection by DNA/SPE biosensor and the
comparison of the degree of oxidation of polyunsaturated fatty acids it is possible to suggest that the primary
oxidative products have a more substantial effect on the DNA damage than the secondary products. However,
under the in vivo conditions the lifespan of the primary products is short due to their high reactivity and
therefore the reactivity of the secondary products has to be considered to a bigger extent. Among the secondary
oxidative products the unsaturated aldehydes showed to be the most reactive. The project pointed out the
possible risk of the DNA damage by commonly occuring compounds which can be assessed by the biosensor.
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