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INTRODUCTION

Plant tyrosinase catalyzes the oxidation of tyrosine to melanine. This
enzymatic activity is connected with the presence of copper in the
protein molecule, This enzyme can also oxidize mono-and diphenols, in
some cases to a higher degree than tyrosine and DOPA. Plant tyrosi-
nase is also able to oxidize tyrosine in some peptides and proteins. The
influence of tyrosinase on proteins can be demonstrated by colorimetric
determination of the increase in time of the extinction of these mixtures,
or by measuring the oxigen uptake in the Warburg apparatus. Traces
of DOPA and catechol can activate tyrosine in proteins and increase
the degree of its oxidation.

So far the influence of tyrosinase has been studied with relation
to the following proteins: thrombin, prothrombin, and fibrinogen (7).
It has also been found that tyrosine present in the proteins of such
animal enzymes as pepsin, trypsin, chymotrypsin (1, 5, 8), invertase
(6, 8), and amine oxidase (2), can be oxidized under the influence of
tyrosinase.

On the other hand, no studies can be found in the current literature
on the inactivation of plant enzymes by tyrosinase.

* The research aided financially by Komitet Biochemiczny PAN.
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EXPERIMENTAL

The present paper reports the investigations on the influence of
mushrooms tyrosinase on alcohol dehydrogenase from yeast. Tyrosinase
from Psalliota campestris was purified according to the method given
by Keilin and Mann (3). The obtained preparation was character-
ized by Qo, = 1350, i.e. its activity was 22 times that of the homoge-
nate; the preparation contained 2.5 mg of dry matter per 1 ml. Alcohol
dehydrogenase was obtained from a twice crystalized suspension of the
yeast enzyme suspended in the saturated solution of ammonium sulphate
(produced by the firm Boehringer und Séhne, German Federal Republic).
Before experimenting, alcohol dehydrogenase was dialyzed for 24 hours
in the buffer solution KH,PO,/K,HPO, 0.01 M, pH = 7.5, at 0°C. After
dialysis the preparation contained 2.85 mg of dry matter of the enzyme
in 1 ml].

The activity of alcohol dehydrogenase was determined through using
a Zeiss spectrophotometer, type VSU 1. The method developed by
Racker (4) was used. Alcohol dehydrogenase showed the activity
of 680 units per ml. The spectrophotometric measurements of the
inhibition of the activity of dehydrogenase by tyrosinase were carried
out under the following circumstances:

i Alcohol Phosphate
dgosinasg dehydrogenase buffer 0.01 M
ml ml pH = 7.5
Test 0.5 1.0 2.0
Control 0.5 (boiled 1.0 2.0
enzyme)

The test and control samples were incubated at 25°C for 15 minutes,
then the activity of alcohol dehydrogenase was determined spectrophoto-
metrically. Under these circumstances aloohol dehydrogenase lost its
activity completely.

The increase of the extinction of the mixture of tyrosinase and
alcohol dehydrogenase solutions was determined colorimetrically. For
this purpose a photocolorimeter of the type KF2 (produced by Warszaw-
skie Zaklady Aparatury Laboratoryjnej) was used; the wave length was
425 mu, the thickness of the layer 1 cm. The increase E was measured
every 2 minutes during 30 minutes, according to the data contained
in Table 1.

As appears from Table 1, the influence of trace amounts of DOPA
and catechol on the oxidation of alcohol dehydrogenase in the presence
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Table 1.
vk A Alcohol | DOPA |Catechol Phlfsil;hate
arian yrosinase - uffer
No ml dehydro 0.004 % 0.004 % 0.01 M
: genase ml ml ml pH =15
1. Test 0.5 1.0 — — 1.5
Ia. Control 0.5 = - = 2.5
Ib. Control 0.5 (boiled) 1.0 — — 1.5
enzyme) !
II. Test 0.5 1.0 0.1 - 1.4
IIa. Control 0.5 - 0.1 — 2.4
IIb. Control 0.5 (boiled 1.0 0.1 — 1.4
enzyme)
[II. Test 0.5 1.0 - 0.1 1.4
11Ia. Control 0.5 - - 0.1 2.4
IIIb. Control 0.5 (boiled 1.0 = 0.1 14
enzyme)

of tyrosinase was also studied. The arithmetical means of the results
of the three replications of the separate variants are shown in Fig. 1.
The curve of the measurement of extinction of the controls Ib, IIb and
II1b had a linear course, in accordance with the control Ia in Fig. 1.

The increase of the extinction of a mixture of tyrosinase and alcohol
dehydrogenase solutions suggested the possibility of an increase of the
oxygen uptake of this system. In this connection manometric determi-
nations in the apparatus of Warburg were undertaken. The measure-

Table 2.
Alcohol | DOPA |Catechol | Phusphate
Variant Tyrosinase dehydro- buffer
0.004% | 0.004% 0.01 M
No. ml genase ]
ml ml ml pH = 1.5

I. Test 0.5 1.0 — — 1.3
Ia. Control 0.5 1.0 — —_ 2.3
1b. Control 0.5 (boiled)

enzyme) 1.0 —_ = 1.3
I1. Test 0.5 1.0 0.1 — 1.2
1Ia. Control 0.5 - 0.1 | = 2.2
1Ib. Control 0.5 (boiled

enzyme) 1.0 0.1 — 1.2
II1. Test 0.5 1.0 — 0.1 1.2
I1Ia. Control 0.5 = == 0.1 2.2
1IIb. Control 0.5 (boiled

enzyme) 1.0 = 0.1 1.2
IV. Test — 1.0 — — 1.8
IVa. Control —_ — = = 2.8
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Diagram 1
Colorimetric measurements of the extinction of a mixture of tyrosinase

Fig. 1.
and alcohol dehydrogenase solutions in time min.;
I — Test (0.5 ml tyrosinase solution, 1 ml alcohol dehydrogenase solution, 1.5 ml
= 17.5), la — Control (0.5 ml tyrosinase solution,

phosphate buffer 0.01 M, pH
2.5 ml phosphate buffer 0.01 M, pH = 75), II — Test (0.5 ml tyrosinase solution,
1.0 ml alcohol dehydrogenase solution, 0.1 ml 0.004°/~e DOPA solution, 1.4 ml
phosphate buffer 0.01 M, pH = 7.5), Ila — Control (0.5 ml tyrosinase solution,
0.1 ml 0.004°%e DOPA solution, 2.4 ml phosphate buffer 0.01 M, pH = 7.5), III — Test

(0.5 ml tyrosinase solution, 1.0 ml alcohol dehydrogenase solution, 0.1 ml 0.004%
IIIa — Control

14 ml phosphate buffer 0.01 M, pH = 7.5),
catechol solution, 24 ml phosphate

catechol solution,
(0.5 ml tyrosinase solution, 0.1 ml 0.004%
buffer 0.01 M, pH = 7.5).
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ments were carried out at 25°C; the manometers were shaken about
80 times/min. 0.2 of 10°0 KOH was introduced into the centre well.

The variants were analogous to those in colorimetric test and were
studied in the following arrangement (Table 2).

AR

30

[
W

Diagram 2
Fig. 2. The results of the measurements of oxygen uptake shown in this figure
were obtained from the differences in the amount of oxygen (in p litres) between
test and controls of the following mixtures of solutions;
I — Test (0.5 ml tyrosinase solution, 1.0 ml alcohol dehydrogenase, 1.3 ml phosphate
buffer 0.01 M, pH = 17.5), la — Control (0.5 ml tyrosinase solution, 2.3 ml phosphate
buffer 0.01 M, pH = 17.5), II — Test (0.5 ml tyrosinase solution, 1.0 ml alcohol
dehydrogenase solution, 0.1 ml 0.004°/o DOPA solution, 1.2 ml phosphate buffer
0.01 M, pH = 7.5), IIa — Control (0.5 ml tyrosinase solution, 0.1 ml 0.004°/e DOPA
solution, 2.2 ml phosphate buffer 0.01 M, pH = 7.5), III — Test (0.5 ml tyrosinase
solution, 1.0 ml alcohol dehydrogenase 0.1 ml 0.004/o catechol solution, 1.2 ml
phosphate buffer 0.01 M, pH = 7.5), IIla — Control (0.5 ml tyrosinase solution,
0.1 ml 0004° catechol solution, 2.2 ml phosphate buffer 0.01 M, pH = 7.5).

The experiments were carried out in two replications. The results
were interpolated and arranged in Fig. 2, which presents them as
differences between the test and the controls without alcohol dehydro-
genase. Control determination of the separate variants with the boiled
tyrosinase solution showed no uptake of oxygen; the same applies to
variant IV,
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I wish to thank Professor Heller for his suggesting the topic, and
Doc. Dr Trojanowski for some remarks concerning the method.

CONCLUSIONS

1. Partially purified tyrosinase from mushrooms completely inhib’ts
the activity of alcohol dehydrogenase from yeast under the given
circumstances.

2. Tyrosinase from mushrooms effects the oxidation of the protein
of alcohol dehydrogenase.

3. Traces of DOPA and catechol increase the intensity of oxidation
of alcohol dehydrogenase by tyrosinase.

4. Oxygen uptake was found in the system tyrosinase-alcohol dehy-
drogenase (the control test having been taken into consideration).

5. The presence of traces of DOPA and catechol activates the
oxygen uptake in the system alcohol dehydrogenase — tyrosinase.
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STRESZCZENIE

Czesciowo oczyszczona tyrozynaza z pieczarek hamuje w 100%o aktyw-
no§¢ dehydrogenazy alkoholowej z drozdzy. Aktywnos¢ dehydrogenazy
alkoholowej ozraczano wg metody Rackera (4).

Tyrozynaza z pieczarek powoduje utlenianie bialtka dehydrogenazy
alkoholowej (diagram 1). Slady DOPA i katecholu zwigkszaja intensyw-
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nos¢ utleniania dehydrogenazy alkoholowej przez tyrozynaze (diagram 1).
Pomiar utleniania wykonywano na kolorymetrze typu KF-2 przy diugos-
ci fali 425 mu.

Stwierdzono pobér tlenu przez uklad tyrozynaza-dehydrogenaza
alkoholowa. Uwzgledniono proébe kontrolng z zagotowanym enzymem.
Obecnos¢ sladéow DOPA i katecholu aktywuje pobér tlenu w ukladzie:
dehydrogenaza alkoholowa-tyrozynaza (diagram 2).

PE3IOME

YacTUYHO oOuMIlleHHas THUPO3MHa3a, IOJy4YeHHadA U3 LIAMIIMHBOHOB
MOJTHOCTBIO TMOJABJAET AaKTMBHOCTBL CIIMPTOBOI JErMApPOreHaskbl JpOXK-
Kell. AKTMBHOCTb CNMPTOBOM MAETrMApPOreHasbl Onpejesaiach II0 METOAY
Pakkepa (Racker, 4).

Tupo3nHaza M3 IIAMIMHbOHOB BBI3bIBAeT OKMcJeHue OelKa CrmMpTO-
BOI permpporeHasnl (rpacdmuk 1). CreneHb OKMCJIEHMs U3MepsJach ¢ IIo-
Molubio KoJsiopumerpa tMna KF-2 npyu gimmHe BosHbI 425 my,

Hamu HalgeHo, 4To cucTema: TUpo3uaa3a—CNMPTOBasg AeruMaporeHasa
rorJionfaer KucJopoA. IIpu 3ToM 6bII YYTEH KOHTPOJL C TPOKUNAYEH-
HbIM (epmedHToM (rpaduk 2). IlpucyrctBue DOPA u karexosa ycCuJan-
BaeT IIOIJIOLLIEHME KMCJIOpOAA CHCTEMOM: CIOMTpOBas JAerMaporeHas’a —
Tupo3uHasa (rpaduk 2).

Tpadmk 1. KosopumeTpuyeckue ONpeAeSeHUA INOMyTHEHUMA CMecH
PacTBOPOB TH#pO3MHa3a — CIMPTOBaA AerMaporeHasa.

Tpacdomk 2. Pe3yabTaTbl NOIJIOIIEHUA KHUCJIOPOAA MCCJIENOBaHHON
npo60oit ¥ KOHTPOJBIO CJHEAYIOLIMX CMeceil pacTBOPOB.
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