O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

PYO-311

PYRUVATE OXIDASE

from Microorganism

Pyruvate:oxygen 2-oxidoreductase (phosphorylating)(EC 1.2.3.3)

Pyruvate + Pi+ Oz + Hz0 a5 1pp yg++ Acetylphosphate +CO: + H20

[

%PARATION and SPECIFICATION

Appearance . Yellowish amorphous powder, lyophilized
Activity :Gradell 1.5U/mg-solid or more
Contaminants : ATPase <5.0X102%
GOT, GPT <5.0X10%%
Stabilizers : Sugars, FAD
MHorermes
Stability : Stable at —20C for at least one year
Molecular weight : approx. 260,000
Isoelectric point 1 4.3
Michaelis constant 0 3.4X10*M (Pyruvate)
Inhibitors cFet*,Zn** ,Cu*",Ag* Hg*"
Optimum pH 157
Optimum temperature 65T
pH Stability :pH 5.7—6.5 (25T, 20hr)
Thermal stability - below 45T (pH 6.0, 15min)
Substrate specificity :(Table 1)
Effect of various chemicals - (Table 2)

%F’LICATIONS

This enzyme is useful for enzymatic determination of pyruvate, GOT, GPT in clinical analysis.

(Fig.1)

(Fig.2)
(Fig.3)
(Fig.4)
(Fig.5)
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PYO-311

KAY
Principle:

Pyruvate+Pi+0O,+H,0 pyruvate oxidase

TPP.FADMg ™+ > Acetylphosphate +CO,+H,0,

2H202+4-Aminoantipyrine+EHSPTM Quinoneimine dye+4H,0
The appearance of quinoneimine dye is measured at 550nm by spectrophotometry.
Unit definition:
One unit causes the formation of one micromole of hydrogen peroxide (half a micromole of quinoneimine dye) per
minute under the conditions described below.
Method:
Reagents
A. Pyruvate solution :0.3M [378mg of Pyruvate - K salt (MW=126.15)/10ml of H,O]
B. K-phosphate buffer, pH5.9 :0.15M
C. 4-Aminoantipyrine solution  : 0.15%(150mg of 4-Aminoantipyrine/100ml of H,O)

D. EHSPT (TOOS) solution : 0.3% [300mg of EHSPT (N-Ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine)
/100ml of H,0]
E. TPP solution :3mM [13.8mg of TPP (Thiamine pyrophosphate)(MW=460.77)/10ml of H,0O]
F. FAD solution :0.15mM [1.8mg of FAD -+ 2Na salt (MW=865.55)/10ml of H,0O]
G. EDTA solution - 15mM [590mg of EDTA - 2Na salt (MW=2394.22)/100ml of H,0]
H. MgSO, solution :0.15M [3.4g of MgSO0, - 7H,0(246.48)/100ml of H,0]
|. Peroxidase solution : 50U/ml [45mg of peroxidase (110purpurogallin units/mg)/100ml of H,0]
J. Enzyme diluent : 50mM K-phosphate buffer, pH 5.7
Procedure
1. Prepare the following working solution in a brownish bottle and Concentration in assay mixture
store on ice. Pyruvate 48 mM
10ml K-phosphate buffer, pH 5.9 (B) K-phosphate buffer 50 mM
2m| 4-Aminoantipyrine solution (C) 4-Aminoantipyrine 0.48mM
2ml EHSPT solution (D) EHSPT 0.58mM
2ml TPP solutionn (E) TPP 0.19mM
2ml FAD solution (F) FAD 0.01mM
2ml EDTA solution (G) EDTA 0.97mM
2ml MgSO, solution (H) MgSO, 9.7 mM
3ml Peroxidase (1) Peroxidase ca.4.8 U/ml

2. Pipette 2.5ml of working solution into a cuvette (d=1.0cm), add 0.5ml of pyruvate solution (A), and
equilibrate at 37°C for about 5minutes.

3. Add 0.1ml of the enzyme solution® and mix by gentle inversion.
4. Record the increase in optical density at 550nm against water for 3 to 4 minutes in a spectrophotometer
thermostated at 37C, and calculate the AOD per minute from the initial linear portion of the curve (AOD
test).

At the same time, measure the blank rate (AOD blank) by using the same method as the test except that
the enzyme diluent is added instead of the enzyme solution.
Dissolve the enzyme preparation in ice-cold enzyme diluent (J), dilute to 0.1—0.5U/ml with the same buffer
and store on ice.

Calculation
Activity can be calculated by using the following formula :
AOD/min (AQOD test— AOD blank) XVt X df
36.88X1/2X1.0XVs

Volume activity (U/ml) = = AOD/min X 1.68 X df

Weight activity (U/mg) = (U/ml)X1/C

Vt  : Total volume (3.10ml)

Vs . Sample volume (0.10ml)

36.88: Millimolar extinction coefficient of quinoneimine dye under the assay condition (cn/micromole)
1/2 : Factor based on the fact that one mole of H,0, produces half a mole of quinoneimine dye.

1.0 : Light path length (cm)

df  : Dilution factor

C : Enzyme concentration in dissolution (c mg/ml)
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3) B.Sedewitz, K.H.Schleifer and F.Gotz; J.Bacteriol, 160, 462 (1984).
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PYO-311

Substrate(50mM)

Table 1. Substrate Specificity of Pyruvate oxidase
Relative activity(%)

Table 2. Effect of Various Chemicals on Pyruvate oxidase

Substrate(50mM)

[The enzyme dissolved in 50mM K-phosphate, pH 6.0 (10U/ml) was incubated with each chemical at 25C for 1hr]

Relative activity(%)

Chemical Concn.(mM) Restlual Chemical Concn.(mM) Resl\dlual

activity(%) activity(%)
None — 100 NaF 2.0 100 I
Metalsat 20 N = 24|
-~ MgCe e DA 22 07|
Scck o3 OPhennioie 20 7
CEaOn o er e Dy 10 s
. FCe 84  Boae 20 Ll
B 20 02
SoMnC 76 NEM — 4|
~zso,  4g  ydovlemn 23 %
~ CdOA 8 monXi0 0.10% 43|
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Jcwso. 09 e 10% o |
CPOA, w S 10% 2|
AN o Naechoale 2.10% e |
HgC o 5% 2.05% s |
PCMB 10 66 | DAC 0.05% 53 |
MIA 2.0 96 |
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PYO-311

EMAIEE (Japanese) ——— 55T B
AOD/min (A —A x3.1(n0) X HIREE
re e = S0t st
Pyruvate+Pi-+ 0, +Ha0 -Sudeotise,, = AOD/minX 1.68 X FIRfE=
Acetylphosphate+ COz+H:0- U/mg =U/m¢x1/C
2H.0.+4-Aminoantipyrine+EHSPT 36.88 : Quinoneimine®@3 M _LECBIERGT TD
-peroxdasey, Quinoneimine dye+4H-0 3 U B FIIEFRE (e /micromole)
4-AminoantipyrineEEHSPTOE{LIEES LR TH S 1/2  : BRRIETERLEH02D10F D 5
Quinoneimineta & #550nmCEITE U, LR RIS TEMR L ¥ 3 Quinoneimine®&&IE1/20 FTH3E
f:HQOZE%E%?éo ‘:4:61%75'7&0
1.0 : HEEER(cm)
2.FEHE C D ARRRSDEEFRIEE (C mg/me)
TREHTIABICITI7OFINDOH0, 45K T 58
REFIBMU)ETS,

3.5

A. 0.3MEIVECBEKAR (B378mgDEILE LB - KiE
(MW=126.15)&10meDZEZEKIEEFS 5, )

B. 0.15MY > A 7 LEEE®R, pH5.9

C. 0.15%4-AAKER150MgNA-TI /T LFEY
EF100meDIREKITBRET 3, )

D. 0.3%EHSPT(TOOS)XKi&i%& (300mgMEHSPT
Z100meDFEEKICTART 3)

E. 3.0mM TPPXKA®R (13.8mgDTPP(MW=
460.77) & 10Me DEBKIZBET 5, )

F. 0.15mM FADXK&#& (1.3mgMFAD-2Naig
(MW=865.55)%10m¢DEZEKIERT 5, )

G. 15mM EDTAKA®& (590mgMEDTA-2Naig
(MW=394.22)%100m{DFEZKIARET 5, )

H. 0.15M MgSO0.Ki&#& (3.48MMgS0.4-7H:0
(MW=246.48)%100mDFHEKIEEET 5, )

. 50U/m¢ PODKIBR (45mgRILA xS 4 —F
(POD)(110T LT OA Y > BEAI/mg) % 100me D 7%
BKISERET D, )

BRAR  BRIERETFOKALE50MM K- > BEiE

BR, pH5.7 CIARR L, OMERICREER

T01~0.5U/meCFHRT 3,
4.5 8
OTEERISRER Z AT 3 (BRI TKEHRE).
10me K- > BEfRENR (B)
2mé 4-AAJKIBR (C)
2mé EHSPTKA®& (D)
2mé TPPKBR (E)
2mé FADKA R (F)
2mé EDTAKA® (G)
2mé MgS0.KB & (H)
|

3mé PODZKER ()

@RISR&R2.5m % F 12Xy Md=1.0cm)IZ$FY),EILE
L EEIKGA(A)0.5me % AR L, 37°C TS5 EFfiwhn
B3,

QEEFRBROINZ FINL, D3PI IEFE, KE IR
(C37CICHIf I N /=D F A EET TE50nmD R FE
Zb&3~42EEEER L, 2 DIMHPERE 2 H» 5150/
W) DR EZEL %>k 8 5 (A ODtest),
BERIERICERODICERABRDALICERER
A& (B50mM K-1) > B&#R &, pH5.7) 0. 1méAN A, £ &L
RIRICBIEE T CIDBEY A OREEEILEK
% % (A ODblank),
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