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Nitro-fatty acids (NO,-FAs) are electrophilic lipid signaling molecules involved in regulating plant
defense mechanisms against abiotic stress. Recent studies have shown that NO,-FAs can act as nitric
oxide (NO) donors, modulate gene expression related to heat shock response (HSR), and affect
antioxidant activity through post-translational modifications, particularly nitroalkylation.*?! Although
some NO,-FA isomers have been studied, their biological effects have not yet been evaluated in pure
stereo- and regio-defined form.

The aim of this thesis is to synthesize stereodefined derivatives of nitro-linolenic and nitro-oleic acid
using a methodology developed within the research group.* After structural characterization (NMR,
MS), these compounds will be tested on model plants (e.g., Arabidopsis thaliana) to assess their impact
on immune response, focusing on HSR-related gene expression, antioxidant mechanisms, and
nitroalkylation-based post-translational modifications.
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Scheme 1. An example of the nitro-fatty acid synthesis.
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The aim of the thesis is:

1. Introduce nitro-fatty acids and their role in plant stress signaling.
2. Synthesize stereo- and regio-defined NO,-linolenic and NO,-oleic acid derivatives.
3. Characterize the synthesized compounds using analytical techniques (NMR, MS).

Nitromastné kyseliny (NO»-FAs) predstavuji elektrofilni lipidové signalni molekuly, které se podileji na
regulaci obrannych mechanism rostlin vici abiotickému stresu. Dosavadni vyzkumy ukazaly, Ze NO,-
FAs mohou pusobit jako donory oxidu dusnatého (NO), modulovat expresi genll spojenych s heat
shock response (HSR) a ovliviiovat aktivitu antioxidant( prostfednictvim posttranslacnich modifikaci,
zejména nitroalkylace. Pfestoze byly nékteré izomery NO,-FAs studovdny, jejich biologické ucinky
nebyly dosud testovany v Cisté stereo- a regio-definované formé.

Cilem této prdce je syntetizovat stereodefinované derivaty nitro-linolenové a nitro-olejové kyseliny
pomoci metodiky vyvinuté v ramci vyzkumné skupiny. Po jejich strukturni charakterizaci (NMR, MS)
budou tyto latky testovany na modelovych rostlinach (napt. Arabidopsis thaliana) z hlediska jejich
vlivu na imunitni odpovéd, zejména na expresi genl spojenych s HSR, antioxida¢nimi mechanismy a
nitroalkylaénimi posttransla¢nimi modifikacemi.

Biologické testovani bude mozné po dohodé ve spolupraci s Dr. Honigem, ale nebude soucasti
oficidlniho zadani.

Cile bakaldarské prdce:

e  Strucné predstavit nitromastné kyseliny a jejich roli v rostlinné stresové signalizaci.
e Pripravit stereo- a regio-definované derivaty vybranych NO,-mastnych kyselin.
e Charakterizovat pfipravené slouceniny pomoci dostupnych analytickych metod (NMR, MS).
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