O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

PPC-301

PHOSPHOENOLPYRUVATE CARBOXYLASE

from Microorganism

y i
i Orthophosphate:oxaloacetate carboxy-lyase(Phosphorylating)(EC 4.1.1.31) U
|| .
- Phosphoenolpyruvate + CO» + HQOW Oxaloacetate + Pi
%PARATION and SPECIFICATION
Appearance . White amorphous powder, lyophilized
Activity :Gradell 5.0U/mg-solid or more
Contaminants : Lactate dehydrogenase <1.0X10°%
Pyruvate kinase <0.05%
Stabilizers : BSA, sugar alcohols
P A—
Stability : Stable at —207C for at least one year (Fig.1)
Molecular weight : approx. 390,000 (by gel filtration)
Isoelectric point :6.0+0.1
Structure . 4 Subunits (M.W.100,000) per enzyme molecule
Michaelis constant : 1.9X10™*M (Phosphoenolpyruvate)
Optimum pH 17.5—8.0 (Fig.2)
Optimum temperature :60TC (Fig.3)
pH Stability - pH 5.0—8.0 (25T, 24hr) (Fig.4)
Thermal stability : below 40C (pH 7.0, 15min) (Fig.5)

KPLICATIONS

This enzyme is useful for enzymatic determination of carbon dioxide when coupled with malate

dehydrogenase (MAD-211) in clinical analysis.
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PPC-301

Assay
Principle:
Phosphoenolpyruvate +CO,+H,0 » Oxaloacetate +Pi
Oxaloacetate +NADH -+ H+ -1t denydrogenase | ;o jate + NAD*
The disappearance of NADH is measured at 340nm by spectrophotometry.
Unit definition:
One unit causes the oxidation of one micromole of NADH per minute under the conditions described below.
Method:

phosphoenolpyruvate carboxylase

Reagents
A. Buffer solution : 0.1M Tris-HCI Buffer, pH 8.0
B. Na,CO, solution :0.1M [Dissolve 1.06g of Na2,CO, (MW= 105.99)/100ml of H,0]

C. K-Phosphoenolpyruvate solution : 32mM [Dissolve 33.0mg of PEP - K(MW=206.1)/5ml of H,0] (Should be
prepared fresh)

D. MgSO, solution : 1M [Dissolve 4.93g of MgSO, * 7H,O0(MW=246.48)/20 ml of H,0]

E. NADH solution : 1.4mM [Dissolve 5.34mg of NADH - 3H,0(MW=763)/5ml of H,O]

F. MDH solution : ca.100U/ml [Dissolve malate dehydrogenase (TOYOBO Gradell) to

approx.100U/ml with 20mM Tris-HCI Buffer,pH 8.0] (Should be prepared fresh)
G. Enzyme diluent : 20mM K-phosphate buffer, pH 7.0
Procedure
1. Prepare the following reaction mixture in a cuvette (d=1.0cm) Concentration in assay mixture
and equilibrate at 30C for about 5 minutes. K-Phosphoenolpyruvate 31 mM

1.77ml Buffer solution (A) Tris-HCI 57 mM
0.3 ml Na,CQ, solution (B) Na,CO, 9.7 mM
0.3 ml K-Phosphoenolpyruvate solution (C) MgSO, 9.7 mM
0.03ml MgSQO, solution (D) NADH 0.14mM
0.3 ml NADH solution (E) MDH 9.7 U/ml
0.3 ml  MDH solution (F) K-Phosphate 0.65mM

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

3. Record the decrease in optical density at 340nm against water for 3 to 4 minutes in a spectro-
photometer thermostated at 30C, and calculate the AOD per minute from initial liner portion of the
curve (AQOD test).

At the same time, measure the blank rate (AOD blank) by using the same method as the test except that
the enzyme diluent (G) is added instead of the enzyme solution.

Dissolve the enzyme preparation in ice-cold enzyme diluent (G) and dilute to 0.2—0.7U/ml with the same
buffer and store on ice.
Calculation
Activity can be calculated by using the following formula :
AOD/min (AOD test— AOD blank) XVt X df
6.22X1.0XVs

Volume activity (U/ml) =

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

Vt  : Total volume (3.1ml)

Vs : Sample volume (0.1ml)

6.22 : Millimolar extinction coefficient of NADH (cri/micromole)
1.0 : Light path length (cm)

df  : Dilution factor

C : Enzyme concentration in dissolution (c mg/ml)

(I:ERENCES

1) W.Wilson, P.Jesyk, R.Rand and R.D.Bevill; Clin.Chem., 19, 640(1973)
2) R.L.Forrester, L.J.Wataji, D.A.Silverman and K.J.Pierre; Clin.Chem.,22, 243(1976)

= AOD/min X< 4.98 X df
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Table 1. Effect of Various Chemicals on Phosphoenolpyruvate carboxylase
[The enzyme solution dissolved in 20mM K-phosphate buffer, pH 7.0 (20U/ml) was incubated with each
chemical at 25°C for 1hr.]

Chemical Concn.(mM) Restiual Chemical Concn.(mM) Resl\dlual
activity(%) activity(%)

— PCMB 0.1 80 |
Metalsat 20  NEM — 8 |
Mg qos A — 0|
CC. s Hydoxylamine == % |
 BaOAde fo3  FEPTA 28 100 |
 FCk 92 OPhenaniroline — 103 |
oG s @eDipydy == LB
MG  qo7  Bomae — 108 |
B s T — 1% |
~ CdOAc 14 Nl - 106 |
ooNiCe o Tmenxiod 0.10% 1L |
o oso. o  Bu® 0.10% 1o |
 Pb(OAC 105 TweenZ0 0.10% nz_|
CANos 0 S 10w 0|
CHgC o  Nachoawe 010% 108 |
MIA 20 60 | SDS 0.05% 1 |
2-Mercaptoethanol 2.0 101 | DAC U 29 |

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

2 2100~ 32100~
= = 2
s z - 2
= = 15} B
2 < so- =
g °0¢ 2 S 50-
he} 8 °
3 2 $
s 0T T 5 o«
0 0
o 10 20 30 06 7 8 9 03 4 5 6 7 8 9
Period (months) pH pH
Fig.1. Stability (Powder form) Fig.2. pH-Activity Fig.4. pH-Stability
[kept under dry conditions ) 30°C, in 50mM buffer solution: 25C, 24hr-treatment with 50mM
pH6.0-8.5, MES: pH7.5-9.0, Tris-HCI buffer solution contg. 10mM
MgSOs: pH3.0-5.0, Acetate;pH5.0-8.0,
K-phosphate; pH8.0-9.0, Tris-HCI
52100~ 32100~
> 2
s Z L
2 <
2 s0- 3 s0-
© =
- %]
& &
0 0
020 30 40 50 60 70 0 10 20 30 40 50 60
Temperature, C Temperature, C
Fig.3. Temperature activity Fig.5. Thermal stability
(in 20mM K-phosphate buffer,pH7.0) 15min-treatment with 20mM

K-phosphate buffer,pH7.0
enzyme concn.: 2.0U/ml
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PPC-301

SEMRIEE (Japanese) ——
1.5
Phosphoenolpyruvate+CO.+H-0
Phosphoenolpyruvate carboxylase > O X al oac et at e + Pl

Oxaloacetate+NADH-+H"
malate dehydrogenase ) L-Malate + NAD+

NADH®DFE P E%340nmIZ I 3R EDZEL TRITE
T3,

2.EHE
TREAETIHRBICIvr7AaEILONADHEESET S
BEREF1BA(U)ET 5,

3=

A.  0.1M Tris-HCI#2&#%&,pH8.0

B. 0.1M Na:CO:7Kiz#& (1.068NEAKKEES b
L(MW=105.99) % 2% E7K100m| 2B R ¢ 3, )

C. 32.0mM K-Phosphoenolpyruvate/XKi&ai&

(33.0mgMK-phosphoenolpyruvate(MW =
206.1) & % EK5.0M0ARET 5, ) (FARFEALY)

D. 1.0M MgSO0.KiE#& (4.93g8DMgS 0.4 7H-0
(MW=246.48) % 7&EE7K 20\ AR T B, )

E. 1.4mM NADHZKF® (5.34mgDNADH-Na:
(MW=763) % ZX&EK5.0n|ZARE T B, )

F. 100U/m¢ Malate dehydrogenasei&aig (1) I
PRk EEER(REAEMSL Gradell)#20mM Tris-
HCI pH8.0CiAa/E ¥ %, ) (FHRFEAEY)

BRAR | BRIERETOHKALEZ20mM K- > EE

B, pPH7.0CTHER L, FAEERT0.2~
0.7U/melZ %R 3,

4.5F)E
OFERSR&EF 2Ny Md=1.0cm)IZFAEIL,30C
THSHEFHEINET 2,
1.77m¢  Tris-HCHREIR (
0.30m¢ Na.COs 7KiB& (B
0.30m¢  K-Phosphoenolpyruvate’ki&di&  (C
0.03m¢  MgSO.KB®& (D
0.30m¢  NADHZKAE®& (
0.30m¢  Malate dehydrogenaseid ik (
QEEFRBROAMEFINL, 0 B Hh TIRFNE, K& XHER
(C30CICHIfF I N =D A EETTI340nmD K FE
Eb %2 3~42EEH L, Z DIEERI S b 5145
L) DR EELE k8 B (A ODtest),
QFRIE BRBRODAOY ICEREFTRZ0.10I0Z,
FERERRICREEZT > U1 RBIY A DR EEL

%>k % (A ODblank).
55TER
U/mg = ~20D/min (A0D test—A0D blank)x3.1(nt) < R iz

6.22X1.0X0.1(m¢)
= AOD/minX 4.984 X #IRfE X
U/mg =U/mX1/C
6.22 : NADH® 3 V) BEILDFIFHRE
(cmi/micromole)
1.0 : HERE@CEm)
C D AR DEEZRIEE (C mg/ml)
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