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ABSTRACT

Aromatic ammonia-lyases (AALSs) catalyze the reversible, non-oxidative ammonia elimination
reaction of various L-amino acids. A new representative of this enzyme group, derived from Loktanella
atrilutea (LaAAL) shows high efficacy in the synthesis of 3,4-dimethoxy-L-phenylalaine, a non-
canonical amino acid prominent, as the precursor of the anti-Parkinson drug L-DOPA. This behaviour
contrasts with the enzyme’s low activity towards natural AAL substrates (L-phenylalanine, L-tyrosine,
L-histidine). With the aim of exploring the applicability of the biocatalyst, the present study focuses on
determining its optimal operating conditions and mapping its substrate scope. The effect of pH,
temperature and ammonia source on the enzyme’s stability were assessed regarding the reversible
ammonia addition reaction between 3,4-dimethoxy-trans-cinnamic acid and 3,4-dimethoxy-L-
phenylalanine. By implementing the optimal reaction conditions, the conversion-based activity of the
biocatalyst was also determined in the ammonia addition reaction of several mono-, di- and tri-
substituted trans-cinnamic acid derivatives.
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OSSZEFOGLALO

Az aromas ammonia-lidzok (AAL-ok) az ammonia reverzibilis, nem oxidativ elimindcios
reakciojat katalizaljak kiilonb6z6 L-aminosavakbol kiindulva. A csoport Loktanella atrilutea-bol kinyert
uj reprezentansa (LaAAL) magas hatékonysagot mutat a Parkinson-kor kezelésére alkalmas L-DOPA
hat6éanyag prekurzoraként ismert 3,4-dimetoxi-L-fenilalanin nem természetes aminosav szintézisében.
Ezen viselkedés ellentétben all az enzim természetes AAL szubsztratok (L-fenilalanin, L-tirozin és L-
hisztidin) felé mutatott alacsony aktvitasaval. A jelen tanulmany célja az 1) biokatalizator
alkalmazhatosaganak felderitése, az optimalis miikodési koriilményeinek meghatarozasaval, valamint
szubsztrattartomanyanak feltérképezésével. Felmérésre keriilt a pH, homérséklet és ammonia-forras
hatasa az enzim stabilitasara, a 3,4-dimetoxi-transz-fahéjsav és 3,4-dimetoxi-L-fenilalanin ko6zotti
reverzibilis ammonia addicios modell reakcioban. Az optimalis reakciokoriilmények implementalasaval
a biokatalizator konverzio-alapt aktivitasa is meghatarozasra keriilt tobb mono-, di- és tri-szubsztitualt
transz-fahéjsav szarmazék ammonia addicios reakcidja esetén.
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