O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

XTO-212

XANTHINE OXIDASE

Xanthine + Oz + H-0O

Hypoxanthine + Oz + H>O

from Microorganism

Xanthine:oxygen oxidoreductase (EC 1.1.3.22)

%PARATION and SPECIFICATION

Appearance
Activity
Contaminants

Stabilizers

%PERTIES

Stability

Molecular weight
Isoelectric point
Michaelis constants

Inhibitors

Optimum pH

Optimum temperature

pH Stability

Thermal stability
Substrate specificity

Effect of various chemicals

(PLICATIONS

Adenosine deaminase

Uricase

Phosphatase

Purine-nucleoside phosphorylase

. Sodium glutamate, BSA

: Stable at —207C for at least one year
: approx. 160,000

:4.0£0.1

1 4.5X10°M (Xanthine)

7.6 X10°M (Hypoxanthine)

- Reducing agents, Hg**, Ag*,MIA
:7.5—8.0

65T

:pH 6.5—9.0 (25T, 15hr)

: below 55T (pH 8.0, 30min)
:(Table.1)

: (Table.2)

Xanthine +H20>

Uric acid + H20>

: Reddish brown amorphous powder, lyophilized
:GradelI  10U/mg-solid or more
: Catalase

<5%

<1.0X10°%%
<1.0X10%%
<1.0X10°%
<5.0X10°*%

(Fig.1)

(Fig.3)
(Fig.4)
(Fig.5)
(Fig.6)

[

This enzyme is useful for enzymatic determination of inorganic phosphorus, 5'-nucleotidase and
adenosine deaminase when coupled with Purine-nucleoside phosphorylase (PNP-311) and uricase

(UAO-201, UAO-211).
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XTO-212

KAY
Principle: _ _
Xanthine +0,+H,0 aNhine 0Xidase_ ;. 4cig+H,0,

The appearance of uric acid is measured at 293nm by spectrophotometry.
Unit definition:

One unit causes the formation of one micromole of uric acid per minute under the conditions described below.

Method:

Reagents
A. Tris-HCI buffer, pH 7.5 :0.1M
B. Sodium hydroxide solution  : 0.025M
C. Xanthine solution : 10mM [Dissolve 15.2mg of xanthine (MW=152.11) in 10ml solution (B)]
D. Oxonic acid potassium salt solution : 1mM (Dissolve 9.75mg of oxonic acid - K salt in 50ml H,O)
E. Enzyme diluent : 50mM Tris-HCI buffer, pH 7.5

Procedure

1. Prepare the following reaction mixture in a cuvette (d=1.0cm)
and equilibrate at 37°C for about 5 minutes.

2.24ml Tris-HCI buffer, pH 7.5 (A)
0.08ml Xanthine solution (®)
0.08ml Oxonic acid solution (D)

2. Add 0.1ml of the enzyme solution™ and mix by gentle inversion.

Concentration in assay mixture

Tris-HCI buffer ca.89.6 mM
Xanthine 0.32mM
Oxonic acid 32 uM

3. Record the increase in optical density at 293nm against water for 3 to 4 minutes in a spectrophotometer
thermostated at 37°C, and calculate the AOD per minute from the initial linear portion of the curve (AOD

test).

At the same time, measure the blank rate (A OD blank) by using the same method as the test except that

the enzyme diluent (E) is added instead of the enzyme solution.

*

and store onice.

Calculation
Activity can be calculated by using the following formula :

AOD/min (AOD test— AOD blank) XVt X df

Volume activity (U/ml) =

Weight activity (U/mg) = (U/ml)Xx1/C
Vt  :Total volume (2.5ml)
Vs : Sample volume (0.1ml)

12.5X1.0XVs

Dissolve the enzyme preparation in ice-cold enzyme diluent (E), dilute to 0.1—0.2U/ml with the same buffer

= AOD/minX2.0 X df

12.5 : Millimolar extinction coefficient of uric acid under the assay condition (cii/micromole)

1.0 :Light path length (cm)
df  : Dilution factor
C : Enzyme concentration in dissolution (c mg/ml)
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XTO-212

Substrate(100mM)

Table 1. Substrate Specificity of Xanthine oxidase (color-system)
Relative activity(%)

Table 2. Effect of Various Chemicals on Xanthine oxidase

Chemical

None

Concn.(mM)

Residual

[The enzyme dissolved in 50mM Tris-HCI buffer, pH 7.5 (2U/ml) was incubated with each chemical at 25T for 2hr.]

Residual

activity(%) Chemical Conen.(mM) activity(%)
100 PCMB 2.0 24 |
MIA 2.0 1.1 |
NaF 2.0 14 |
NaN3 20 25 |
EDTA 5.0 95 |
o-Phenanthroline 2.0 89 |
a,a’-Dipyridyl 1.0 81 |
Borate 20 89 |
IAA 2.0 24 |
NEM 2.0 91 |
Triton X-100 0.1% 99 |
Brij 35 0.1% 50 |
Tween 0.1% 106 |
Span 20 0.1% 110 |
Na-cholate 0.1% 115 |
SDS 0.05% 111 |
DAC 0.05% 78 |

Ac, CH3CO; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; EDTA, Ethylenediaminetetraacetate;
IAA, lodoacetamide; NEM, N-Ethylmaleimide; SDS, Sodium dodecy! sulfate; DAC, Dimethylbenzylalkylammonium chloride.

Residual Activity, %

T
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10 20
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Fig.1. Stability (Powder form)

(kept under dry conditions )

Residual Activity,%
3
|

0 200 400
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Fig.2. Stability (Liquid form)

in 50mM buffer solution 4TC,pH6.8
enzyme concn.:60U/ml
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Fig.3. pH-Activity

377C in 4min-reaction in 50mM buffer
solution

@:pH6.0-8.2 K-phosphate
O:pH7.5-8.5 Tris-HCI
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Fig.4. Thermal activity
(in 50mM Tris-HCI buffer, pH8.0)
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Fig.5. pH-Stability

25C 15hr with 50mM buffer solution
@:pH4.0-6.0 acetate

(:pH6.0-8.0 K-phosphate
l:pH8.0-9.0 Tris-HClI
[]:pH9.0-10.0 Na-K carbonate
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Fig.6. Thermal stability

30min-treatment with 50mM
Tris-HCI buffer,pH8.0
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XTO-212

FEMAIEE (Japanese)
1. JRI8
Xanthine + 02+ H,Q 22Mne odase o | jric acid+H20-

PREEDHERE %293nmIC & 1+ 3 EDZEL TRITE
¥5,

2.EHE
TREETIHBICIYI7OFIOREEER T8
REF1EMU)IET S,

3=
0.1M Tris-HCI#R &%, pH7.5
25mM NaOHKE#&
10mMF¥ > F 2 KiB& (15.2mgD ¥ 4> F>
(MW=152.11)% 10m¢DNaOHMD K& (B) T
IBAREY %, ) (4CHR1FET21B[E IS {FEHTTEE)
D. 1mM#*A XV B -KKB®K (9.75mDF+ x>
B - KIE(MW=195.18) % 50m¢ D 7& BB K (25 7
T3, ) (4CHRTFEC2BE L FEHTTEE)
BB | BERIEREFHKALZ50mM Tris-HCIEE
BR,PH7.5THAREL,BRERTO1—
0.2U/mICEHRUTKAERTET %,

ow»r

4.FIR
DT RBRISEAE * 2\ Md=1.0cm)ICFHEL,37°C
THSAREFRINEY 5,

224m¢  Tris-HCIEREN®R (A)
0.08m¢ FHFIIKERK (C)
0.08m¢ TxV B - KIKIER (D)

QB AROAMLERINL, W B IIRFNE, K& TR
(C37 CICHIE SN =D EETT293nmD RS E
2t %K% (A ODtest).
BERIIRICEROICERBROLH)ICERFR
#&(50mMM Tris-HCI#RE &, pH7.5)%0.1m¢hlZ, £
SERRRICBRIEET oI EYE AL DOREET(LE
K& % (A ODblank).

558X
AOD/min (OD test—OD blank)x2.5(mé) X # fR{& =
U/mé = : 12.5><1.0><O.1)(m£) =
= AOD/minX 2.0 X FHRE=
U/mg =U/mX1/C
125 : REEAD I VU EILHFIRERE
(cm/micromole)
1.0 : JER(cm)
C D AR DEEZRIEE (C mg/ml)

260




