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ABSTRACT

Plant secondary metabolites are organic compoundshiénatare not necessary for the plant
growth althoughtheyplay major role in the plants defense and environmental adaptBtien
are responsible for the plants defense agéiasgic andabioticfactorsand they are classified
in three major groups, alkaloids, terpenes and the phenolic compodady. deferent
compounds belonging in the latter groage interesting for the potential benefits in human

healthwith hydroxytyrosol being one of them.

Hydroxytyrosol (3,4 Dihydroxyphenylethangl is a secondary metabolitthat is
producedmainly in the leavesf theolive tree(Oleaeuropaea andalso in thefruits in lower
concentrationdt is knownfor its beneficialeffectsin humanhealthwith some 6 them being,
antioxidant, antimicrobial and aritiffammatory activities.Using metabolic engineering
methodsmicroorganisms, such dsscherichiacoli, can be genetically modified foroduce

hydroxytyrosol.

Biosynthesis of hydroxytyrosol iachievedby modifying two genesThe tyrosinase
gene taken from the bacteriumRalstonia solanacearumand the synthase of aromatic
phenylacetaldehyde gene taken form parsléde expression of those two genesEincol
allows the production of hydroxytyrosulith the formation of a dual pathway starting from
tyrosine, this is due to the fact that the aforementioned genes can bind to two different
substrates.Tyrosinase can bind to tyrosine and tyrosol whereas syntbasgomatic
phenylacetaldehyddinds to tyrosine and DOPAThis thesis attemptsto optimize the
biosynthetigpathwayof hydroxytyrosoby replacing synthasef aromatic phenylacetaldehyde
genewith a gene that bindsnly to DOPA.

The modified gendOPA decaboxylase $sDDQ, taken fromthe pig kidney was
chosenwhich binds to DOPA alone thus generating a singular patheraye production of
hydroxytyrosol According to the bibliographwftersubstitutng tyrosine332to phenylalanine
in the SsDDCthe enzyme is capable of catalyzing decarboxylation and deamination reactions
to DOPA at the same timeThis meansthat the SsDDC acts as a synthasef aromatic
phenylacetaldehyd@®HPAS) and leads tohe production of the corrpending aldehydéhus

performingtwo stepsf the hydroxytyrosol pathway in the same reactiéos theexamination

Xi
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of DHPAS activity regardingsubstrate specificitgndfinally the production of hydroxytyrosol
in vitro reaction veredesigned with dopa and tyrosine as substratsl protein extractsom
E. coli bacterial cultures that wepeeviouslyexposed to differenhductive conditionsifiducer

concentrationdPTG) were usedor thein vitro reactions.

The results from the vitro reactions showed no activity of the cloned pig DHPAS

gene against tyrosine or DORAthe givenconditionsthat the experiment was conducted
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