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Enzymy versus celé bunky
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Vliv organickych rozpoustédel na biokatalysu
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Enzymy v organické synthese
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Oxidoreduktasy
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Oxygenace: alkyly, hydroxyly, alkenyly, aryly, peroxidace
karboxylovych kyselin
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Regenerace NAD* glutamdt dehydrogenasou

Jiné metody regenerace kofaktoru:
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glukosa 6-fosfdt dehydrohenasa (NADPH)



Transferasy

Glykosyltransferasy - vyzaduji nukleotidy monosacharidd
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Bojarovd, Kfen: Glycosidases: a key to tailored carbohydrates.
Trends in biotechnology 2008



Hydrolasy

Levné, dostupné, nevyzaduji kofaktory, stabilni, toleruji organicka
rozpoustédla, stereoselektivni,

Synthesy - acylace polyhydroxylt (sacharidy, glyceroly, steroidy,
alkaloidy)

lipasy, esterasy, proteasy
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Pfiprava opticky Cistych chirdlnich latek

Enzymatic resolution of racemates
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Fig. 1

Biocatalytic concepts for the production of L-amino acids.




PFiprava L-aminokyselin
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Fig. 2 Overview of enzymatic resolution methods for the production of L-amino acids.



PFiprava L-aminokyselin
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Vyroba AK v pramyslovém méfitku - hydrolasy

1. Acylasa ( N-acetyl AK amidohydrolasa, EC 3.5.1.14), A. oryzae
Imobilisovand formy - Tanabe 1966

Membrdnové reaktory - Degussa 1981
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Fig. 3. Scheme of the acylase process (Degussa—Hils process).



Enzymovy membrdnovy reaktor - EMR
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Acylamid amidohydrolasa (EC 3.5.1.4), Pseudomonas putida
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Produkce ornithinu
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Table 2.1. World production of amino acids using enzymatic processe
(1980-1992)

Amino acid Amount [t/a]
L-alanine 250
L-aspartic acid 000*
L-2,4-dihydroxyphenylalanine 200
L-methionine 240
L-phenylalanine 5000*
L-tryptophane 200
L-valine 150
D-phenylglycine 1000
D-p-hydroxyphenylglycine 1000

* Including the demand for the manufacture of the low-calorie
sweetener aspartame.
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chemicky: 30% B-isomeru -
horky

Vyroba aspartamu

200x vyssi sladivost neZ sacharosa

Thermolysin (EC 3.4.24.27), metalopeptidasa (Zn,Ca)
B.thermoproteolyticus,
Specifita Xaa-Leu, Xaa-Phe

Aspartam: o-L-aspartyi-L-fenvlalanyl-O-methylester

BOC-L aspartat + L-fenylalanyl methylester
l Thermolysin
BOC-L-aspartam
l D-fenylalanyl methylester

BOC-L-aspartam + precipitat

BOC - benzyloxykarbonyl



Vyroba laktamovych antibiotik (peniciliny, ampiciliny a
cefalosporiny)

Semisynteticky postup nahradil fermentaci

Penicilinamidasa (EC 3.5.1.11), Pseudomonas chrysogenum,
rekombinantni v E.coli, B.megaterium atd, imobilisovand, entrapped

Produkce prekursord , 20 000 t/rok
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Cephalosporium acremonium
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Scheme 21.  Enzymatic synthesis of ampicillin and cephalexin



Lipasy - nejvyuzivanéjsi

Vysoce stereospecifické, funguji na fazovém rozhrani

Lipase-acyl accepting compounds
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Lyasy
adice HX na C=C, C=N, C=0, eliminace
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Vyroba akrylamidu

Nitril hydratasa (EC 4.2.1.84), Rhodococcus sp.,
imobilizované buriky

700 g/l , ro€ni produkce 30 000 t
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Uprava syntetickych polymert

Zvyseni hydrofility povrchu synt. polymeru
- Biokompatibilta - pouziti v mediciné
- tkaniny - neprodysnost, statickd elekttina

PET - polyethylentereftaldt, PA - polyamidy, PAN - polyakrylonitril
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