\\\\\

5 POLITECNICO DI MILANO

i i —_— =g elieers ot
The Protein IEEIAeIaY
L il \Cj N “\:’ A Y A | Y
!

-Aspartate OXId ASENTY
gjllza';

Andrea Fiorati,2 Chiara Allegretti,2

i 1
JD”“H-.JE,

nuc-:-ut:u:l-:hh_

S MILANO o# Elena Rosini.b:¢c Davide

':' ols PR ]e {l-".-""'u

2 Politecnico di Milano, Department of Chemistry, Materials, and Chemical Engineering “Giulio Natta”, Piazza Leonardo da Vinci 32, 20133 Milano, Italy

b The Protein Factory, Centro Interuniversitario di Biotecnologie Proteiche, Politecnico di Milano, Universita degli Studi dell'Insubria e ICNR-CNR, Via Mancinelli 7, 20131 Milano, Italy
¢ Dipartimento di Biotecnologie e Scienze della Vita, Universita degli Studi dell’lnsubria, Via Dunant 3, 21100 Varese, Italy

4d1CRM, CNR Via Mancinelli 7, 20131 Milano, Italy

Introduction

L-Amino acid oxidases (LAAOs, EC 1.4.3.2) catalyze the stereospecific oxidative deamination of L-amino acids to a-keto acids, ammonia and hydrogen peroxide.l4 In our labs L-
aspartate oxidase from the thermophilic archaea Sulfolobus tokodaii (StLASPO, EC 1.4.3.16) has been efficiently produced as recombinant protein in E. coli in the active form as
holoenzyme? and fully characterized.

The enzyme is active only on L-aspartate and on L-asparagine and it's absolutely stereoselective. StLASPO shows a remarkable stability: up to 80 °C in the 7 — 10 pH range. Plotting
the activity (on L-aspartate) against temperature in the 25 — 95 °C range, an increase with no evidence for any plateau or decrease up to 80 °C was apparent. The activity of the
enzyme as a function of pH shows a bell-shaped behavior: it is maximal at about pH 10.

Kinetic resolution of D,L-aspartate

In a previous study StLASPO was used for the resolution of a 50 mM solution of D,L-aspartate, and the full resolution was reached in 4 hours in the 37-70 °C and pH 10-11 range
using 0.3 U StLASPO/mL.
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The kinetic resolution of D,L-aspartate was now used for evaluating the performance of the immobilized enzyme and was carried out by adding 0.5 mL of a 50 mM D,L-aspartic

solution (in water, adjusted to pH 10.0), 200 pL of water and 2 pL of catalase to the StLASPO immobilized on resin. This reaction was performed at 70 °C on a thermomixer set to 600
rpm.

For CLEA preparation the assay was performed by adding 0.5 mL of a 50 mM D,L-aspartic solution in “magic buffer” (160 mM Tris—HCI, 160 mM Na,CO,, 160 mM H,PO,, 0.65 mM
potassium chloride and 1% glycerol) padjusted to the desired pH (8, 9 or 10) and 1 pL of catalase to the CLEA-StLASPO preparation (1.12 U); the reaction was performed at 70 °C
on a thermomixer set to 600 rpm.
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comparatively shorter time at highest pH. On the contrary, starting from the fourth

Eupergit® C, IDA-3 Sepharose® yielded poor results in term of immobilization except . . . .
PETY P Y P P cycle, the full oxidation of L-aspartate was obtained in a shorter time at pH 8 and 9.

for IDA-3 resin: this matrix showed a high immobilization yield but the enzyme was
leached out due to the non-covalent interaction with the matrix.

Conclusions

Due to the very interesting properties of this enzyme, we propose the immobilized StLASPO as an attractive tool for biotechnological applications. We recognize that CLEA
technique or Relizyme™ HA403/SR as solid support represent the best conditions for SILASPO immobilization: this step will allow to improve the stability as well as
enzyme reusability.
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