O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

DIAPHORASE

NAD(P)H + H* + Acceptor(ox)

from Clostridium sp.

[

NAD(P)H:(acceptor)oxidoreductase (EC 1.6.99. —)

NAD(P)* + Acceptor(red)

%PARATION and SPECIFICATION

Appearance
Activity

Contaminants

Stabilizers

%PERTIES

Stability

Molecular weight
Michaelis constants
Structure

Inhibitor

Optimum pH
Optimum temperature
pH Stability

Thermal stability
Substrate specificty

KF’LICATIONS

: Myokinase

. Yellowish amorphous powder, lyophilized
:Gradell 30U/mg-solid or more

(containing approx. 15% of stabilizers)
<5.0X10"'%

NAD(P)H oxidase <5.0X107'%

- FMN, NAD(P)H

: Stable at —20°C for at least one year (Fig.1)
124,000 "

: 2.0X10°M (NADH), 6.0X10°M (NADPH)

: One mol of FMN per mol of enzyme "

: N-Ethylmaleimide

85 (Fig.3)
50T (Fig.4)
:pH 7.5 (30T, 3hr) (Fig.5)
- below 30C (pH 7.5, 30min) (Fig.6)

: Either NADH or NADPH can be used as a reductant. The catalytic

ratio (NADPH/NADH) is 0.6 in the assay method. Neither oxygen nor
cytochrome C can be utilized as a hydrogen acceptor.

This enzyme is useful for colorimetric determination of NAD(P)H and many dehydrogenases when
coupled with various dyes which act as hydrogen acceptors from NAD(P)H.
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KAY

Principle:

NADH +H* +DCPIP -38R10M8S€ o A 4 | eucodye
The reduction of DCPIP (2,6-dichlorophenol-indophenol) is measured at 600nm by spectrophotometry.

Unit definition:

One unit causes the decrease of one unit absorbance (1.0) of DCPIP per minute under the condeitions described
below.

Method:
Reagents
A. Buffer solution :0.2M Tris-HCI, pH 7.5
B. NADH solution 1 6.0mM (Prepare freshly and store on ice)
C. DCPIP solution :1.2mM  [3.9mg DCPIP - 2H,0/10ml of H,0] (Should be prepared fresh)
D. Enzyme diluent : Buffer solution(A) containing 0.1% of bovine serum albumin.
Procedure
1. Prepare the following reaction mixture in a cuvette (d=1.0cm) and Concentration in assay mixture
equilibrate at 25 for about 5 minutes. Tris buffer 27 mM
2.4ml H.0 NADH 0.20mM
0.3ml Buffer solution (A) DCPIP 40 uM
O0.1ml NADH solution (B) BSA ca.33 rg/mi

2. Add 0.1ml each of the enzyme solution* and DCPIP solution (C) in this order and mix by rapid inversion.
Record the decrease of optical density at 600nm against water for 2 to 3 minutes in a spectrophotometer
thermostated at 25C, 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 is added instead of the enzyme solution.

Dissolve the enzyme preparation in ice-cold buffer solution (A) (approx.1.0% solution), dilute to 0.4—
0.8U/ml with ice-cold enzyme diluent (D) and store on ice.

Calculation
Activity can be calculated by using the following formula :

i — X
Volume activity (U/ml) = A OD/min (A 0D test— AOD blank)Xdf _ AOD/min X 10X df

1.0XVs
Weight activity (U/mg) = (U/ml)X1/C
Vs : Sample volume (0.1ml)
1.0 : Unit absorbance at 600nm due to unit definition
df  : Dilution factor
C : Enzyme concentration in dissolution (c mg/ml)
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DAD-301

Table 1. Effect of Various Chemicals on Diaphorase
[The enzyme dissolved in 0.2M Tris-HCI buffer, pH 7.5 (40U/ml) was incubated with each chemical at 25C for

1hr.]
Chemical Concn.(mM) Restlual Chemical Concn.(mM) Resl\dlual
activity(%) activity(%)

None — 100 NaF 2.0 102 |
Metal sat 20 N — 19|
Mg 99 FDIA 2 » |
Scck 2 OPhenenioie 20 o
 Ba©A®e 10  “e-Dieyridy — o
. FeCe e  Boraw 2 LU
S CoCL oM = » |
SoMnCe e NEM — LI
~zc. 100 oroxylamine — o
 CdOA) 100 TrionXI00 2.10% o |
SoNCe g9 B 210% LalE
S Cwos ey Tween2 2% 7
CPOA s Sherd o10% o
S ANG; 1o NaChoae 2.10% »
CMece s S a08% 2
PCMB 20 90 | DAC 0.05% 32 |
MIA 1.0 100 |

MIA, Monoiodoacetate; EDTA, ethylenediaminetetraacetate; IAA, iodoacetamide; NEM, N-Ethylmaleimide; SDS, sodium
dodecyl sulfate; DAC, Dimethylbenzylalkylammonium chloride
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Fig.1. Stability (Powder form) Fig.3. pH-Activity Fig.5. pH-Stability
(kept under dry conditions) The enzyme reaction was carried out with 30°C,3hr-treatment with the following
NADH(é)or NADPH(@).buffer used: buffer solution: pH6.0-7.5, 10mM Veronal-
pH6.0-7.5, 10mM Veronal-acetate; acetate; pH7.5-9.0, 33mM Tris-HCI

pH7.5-9.0, 33mM Tris-HCl;
pH9.2-10.2, 33mM NH4OH-NH4OH
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(days) Period (months) Temperature, C Temperature, C
Fig.2. Stability (Powder form) Fig.4. Temperature activity Fig.6. Thermal stability
[kept under dry conditions) The enzme reaction was carried out 30min-treatment with 0.2M

with NADH(O)or NADPH(@).
20mM Tris-HCI buffer,pH8.5

Tris-HCI buffer,pH7.5
enzyme concentration:40U/ml
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1.5

FEMAIEE (Japanese)

NADH+H*+DCPIP 225 p. NAD* +| eucodye
DCPIP(2,6-dichlorophenol-indophenol) D&t &%
600NMDRFEEDZEAL TERIET .

2EHE
TEEHT T12EIC600nmOEKE E1.0BD S LS
BREE1B(U)ET S,
3FE
A.  0.2M Tris-HCI#&#&&, pH7.5
B. 6.0mM NADHK/Z RN, KART7F)
C. 1.2mM DCPIPXK&®& (3.9mgMDDCPIP -

4.5FIE
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2H.0 (MW=326.11)%10meDZEZK TAfET 3)
(FHREERRY)

BERAR | BRIEMETOKAS ULEEASERELGH

1.0%8R), F KA U7701%FMMiET IV
732 (BSA)EETHEATO.4~0.8U/meiC

FRU,KARET S,
OTFRRISE&%E ¥ 2\y b(d=1.0cm)IZ$%),25°CT
H5AEFMHINET 3.
2.4m0  FEEK (A)
0.3m¢  Tris-HCI (B)
0.1m¢  NADHAKE®& (©)

@E5%AEMR, DCPIPKAR(C)Z0.1m s ZDIBRF Tk
L, 3D DX I RFIE, K E XEBIZ25C
ICHIE SN = DK EET TE00NnMDIR S EZE{L %2
~3P R, ZOMIEFBA LI 1HEHEDD
WGt EEZE{ L % K 8 % (A ODtest),
ERIIRIGEROICERFRR0.1%BSAZE U
#A),DCPIPKAR(C)&O0.1me & 1N A, L ECRHEIC#2
E%T-> TIREYY) OB EETIEERD B (A
ODblank),

55THEX

u/mé

__ AOD/min (AOD test—AOD blank) x # R
B 1.0%0.1(me)
= AOD/minX 10 X #fR{S=

U/mg =U/mX1/C

1.0

C

D EMERICEVTES 5N 7600nmilH
\} 2 BB
. AERES DEERIBE (C mg/me)




