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Abstract

Alcohol oxidase (AO) from the methylotropic ye#3thia pastoriswas isolated and investigated. Wide substrate specificity
is characteristic for this enzyme. Unbranched primary alcohols are effectively oxidized by AO to aldehydes, including propargyl
alcohol, 2-chloroethanol, 2-cyanoethanol, leading to important synthetic intermediates. AO was immobilized by covalent
linking to macroporous cellulose activated by glutaraldehyde, yield of immobilization 80%. Presence of two izoenzymes of
AO was suggested from the pH activity dependence.
© 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction 2. Experimental

Methylotropic yeasts of the gendPechia, Candida, 2.1. Cultivation of the yeast
Hansenula andTorulopsis can grow by using methanol
as the sole source of carb@h?]. In such conditions The strairP. pastoriswt was obtained from the yeast
they produce high level of AO, which is the first key collection of the Eucariot Gene Engineering Labora-
enzyme for methanol metabolism. Not only methanol tory of the Institute of Biotechnology, Vilnius. The
but also numerous higher primary alcohols are oxi- medium used for growth of the yeast was selected ac-
dized into aldehydes by AO. It makes this enzyme cording to[1].
a potential catalyst for organic synthe$ss-5]. The
most wide substrate specificity is found for AO from
the yeasPichia. We present here the results of inves-
tigation of AO from aPichia pastoris strain, showing
real possibility of its use in organic synthesis.

2.2. Isolation of the enzyme

The yeast cells were disrupted by treatment with
glass beads. After centrifugation, alcohol oxidase
"+ Corresponding author. Tek+370-5-2337811; (AO) was pr§0|p|tated from the SL_Jpernatan_t by 1.5
fax: +370-5-2330987. volumes of isopropanol and re-dissolved in 0.1 M
E-mail address: gervydas.dienys@chf.vu.lt (G. Dienys). phosphate buffer, pH 7.3.
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2.3. Immobilization Table 1
Substrate specificity of alcohol oxidases (AO) from the y@adiia
AO was immobilized by glutaraldehyde method on Substrate Relative rate of oxidation (%)
macroporous ceIIquge carrier Gra_nocel-2000 modi- P pastoris, P pastoris, _ Pichia
fied by epichlorohydrin and polyamine. this work (8] sp., [9]
CH30H 100 100 100
2.4. Analytical methods CH3CH,OH 83 82 92
CH3CH,CH,OH — 43 74
. . . CH3CHCHCH,OH 67 20 52
The activity of native AO was assayed in 2_%|mf CHz(Cljz) 4C2H2(§H " - p
the reaction mixture, containing 3% methanol in 0.1 M (CHs),CHCH,OH 21 1.2 2
phosphate buffer, pH 7.3, at 303 K. The reaction was CHsCHOHCH; - 2 0
stopped after 15min by addition of 0.14 &rof 4N CH,=CH-CHOH 81 - -
HCI. The amount of formaldehyde produced was mea- SEZSEiWC)OHH 22 _ 76
sfu_red by the_Hantzsh reacti¢s]. One unit of AO ac- CI—CHiCHiCHgOH _ _ 22
tivity was defined as the amount of enzyme that causes H,N-CH,CH,0H - - 0
the oxidation of Jumol of methanol at 303K and pH  HS-CHCH,OH - - 25
7.3. The activity of the immobilized enzyme was mea- CHsO-CHCH0H 40 - 15
sured by the same method after intensive mixing of NC-CH,CH,OH 30 - -

10-20 mg of wet immobilized preparation, in 6&m
of phosphate buffer, pH 7.3, at 303K, for 15 min. very slow. Much better results were obtained by using
Substrate Specificity of the enzyme was investigated two-stage process: at 303 K with shaking for 48-72h
by means of Clark electrode from the rate of oxygen in glycerol containing media and for 48-72h in
consumption in 0.5M alcohol solution, pH 7.3. methanol containing media. The amount of biomass
Native polyacrylamide gel electrophoresis was car- 18-20¢g and total AO activity 1200—1500 U/drof
ried out according to Laemmli's gel system with- cultivation media was normally reached.
out SDS. AO activity was identified on the gels by  Substrate specificity data are presented in the
2-hydrazinobenzothiazole reaggmf. Table 1 Both our results and previously published
data show that numerous unbranched primary alco-
hols are effectively oxidized by the AO from the yeast
3. Results and discussion P. pastoris, including several ones (propargyl alco-
hol, 2-chloroethanol, 2-cyanoethanol) that may give
Growth of P. pastoris wt strain in cultivation me-  aldehydes—reagents for the synthesis of important
dia containing only methanol as a carbon source was heterocycles. It seems that decrease in oxidation rate

100 -
80
60 -

40 -

Relative activity, %

20

O T T T T T T T 1
3 4 5 6 7 8 9 10 1"

Fig. 1. Activity of AO at different pH values (1: native AO, 2: immobilized AO).
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with increasing chain length is primarily caused by non-denaturing conditions. Only one band with AO
lower solubility in reaction media. By using a bipha- activity was present.

sic reaction medium water—hexane aliphatic alcohols
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