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ABSTRACT

Phenylalanine ammonia-lyases (PALS) have emerged as a powerful tool in the production of
optically pure L-phenylalanines. Together with histidine and tyrosine ammonia-lyases (HALs and
TALs), these enzymes harbour the catalytically indispensable 3,5-dihydro-5-methylidene-4H-
imidazole-4-one (MIQO) prosthetic group, thereby constituting the MIO enzyme family. A major
limitation of PALSs is their low activity towards electron donating poly-substituted substrates. Recently,
a new aromatic ammonia-lyase (AAL) was discovered, derived from Loktanella atrilutea (LaAAL)
showing high activity in the production of 3,4-dimethoxy-L-phenylalanine, prominent as an intermediate
in the synthesis of the anti-Parkinson drug L-DOPA.

With the intention of exploring the enzymes’ natural role and substrate domain, a BLAST
similarity study was employed and homologues of LaAAL were selected. The evolutionary lineage
relationships between these homologues and known members of the MIO enzyme family were mapped
through phylogenetic tree analysis. In addition, based on the comparison of the catalytic sites of the
homologues, point mutations were introduced to LaAAL using megaprimer based PCR. The mutants’
conversion-based activities were monitored with RP-HPLC and compared to the native enzyme’s within
the ammonia addition and elimination reactions.

Keywords: aromatic ammonia-lyases, L-amino acids, phylogenetic analysis, data mining, protein
engineering.

OSSZEFOGLALO

A fenilalanin ammonia-lidzok (PAL-ok) igéretes biokatalizatorok L-fenilalanin szarmazékok
eléallitasara. A hisztidin és tirozin ammonia-lidzokkal kézdsen (HAL-ok és TAL-ok) rendelkeznek a
katalitikus szempontbdl elengedhetetlen 3,5-dihidro-5-metilidén-4H-imidazol-4-on (MIO) prosztetikus
csoporttal, a MIO enzimcsaladot alkotva. A PAL-ok egyik legfébb hianyossaga az alacsony aktivitas,
melyet a poliszubsztitualt, elektrondonor szubsztituensekkel ellatott szubsztratok felé mutatnak.
Azonban, a nemrég felfedezett, Loktanella atrilutea-bol kinyert aromés ammonia-liaz (LaAAL), magas
aktivitast mutat az L-DOPA, Parkinson kor kezelésére alkalmas hatéanyag prekurozoraként ismert, 3,4-
dimetoxi-L-fenilalanin eléallitisaban.
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Az LaAAL természetes szerepének és szubsztrattartomanyanak feltérképezése érdekében BLAST
hasonldsagvizsgalatot alkalmaztunk, igy kivélasztasra kerultek a megfelel6 LaAAL homoldgok. A
lehetséges evolucionaris kapcsolatok felderitésére, filogenetikai analizis soran a homolégok
Osszevetesre keriltek a MIO enzimcsaldd ismert tagjaival. Tovabbad, a homologok Kkatalitikus
kdzpontjainak 6sszehasonlitasa alapjan, megaprimer PCR mddszerrel pontmutéciokat vezettiink be az
LaAAL szerkezetébe, RP-HPLC-vel kdvetve a mutans enzimek konverzi6 alapl aktivitasat a nativ
enzimmel szemben az ammonia addicids és eliminacids reakciokban.

Kulcsszavak: aromas ammonia-lidzok, L-aminosavak, filogenetikai analizis, adatbanyészat,
fehérjemérnokseg.
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