O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

DIAPHORASE

from Microorganism

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

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

%PARATION and SPECIFICATION

Appearance
Activity
Contaminants

%PERTIES

Stability

Molecular weight (Gel-filtration)
Michaelis constant
Inhibitors

Isoelectric point

Optimum pH

Optimum temperature

pH Stability

Thermal stability

Substrate specificty

Effect of various chemicals

ﬁLICATIONS

This enzyme is useful for colorimetric determination of NAD(P)H and many dehydrogenases when

. Yellowish amorphous powder, lyophilized
:Gradell 500 U/mg-solid or more
: Myokinase <5.0X107"%

NADH oxidase <1.0X107"%

: Stable at —20C

: approx. 48,000

1 2.2X10*M (NADH), 2.9X102M (NADPH)
s Fe*t, Mn2t, Cu?t, Pb2*

:5.0

: 8.0

60T

:5.0—10.0

: below 70T

. Either NADH or NADPH can be used as a reductant.
:(Table 1)

coupled with various dyes which act as hydrogen acceptors from NAD(P)H.

NAD(P)* + Acceptor(red)

[

(Fig.1)

(Fig.3)
(Fig.4)
(Fig.5)
(Fig.6)
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KAY
Principle: .
NADH+H* +DCPIp -412000rase o\ Ap+ + DCPIP(red)

The reduction of DCPIP(2,6-dichlorophenol-indophenol) is measured at 600 nm by spectrophotometry.

Unit definition:

One unit causes the decrease of one micromole of DCPIP per minute under the conditions described below.

Method:
Reagents
A. Buffer solution :0.2M Tris-HCI, pH 8.0
B. NADH solution : 36mM (Prepare freshly and store on ice)
C. DCPIP solution :2.4mM [7.8mg DCPIP(Mw:326.11)/10ml of H,0] (Should be prepared fresh)
D. Enzyme diluent : Buffer solution (A) containing 0.5% of Tween20
Procedure

1. Prepare the following reaction mixture in a cuvette (d=1.0cm) and
equilibrate at 37°C for about 4 minutes.

2.4ml H,0
0.3ml Buffer solution (A)
0.1ml NADH solution (B)

Concentration in assay mixture

Tris buffer
NADH
DCPIP
Tween20

27 mM
1.2 mM
80 uM
ca.167 pg/ml

2. Add 0.1 ml of the enzyme solution* and mix by gentle pipetting and equilibrate at 37°C for another 1 min.

3. Add 0.1 ml of DCPIP solution (C) and mix by rapid inversion.

4. Record the decrease of optical density at 600 nm against water for 3 to 4 min in a spectrophotometer
thermostated at 370C, and calculate the A OD per minute from the initial linear portion of the curve (OD test).
At the same time , measure the blank rate (OD blank) by the same method as test except that the enzyme

diluent is added instead of the enzyme solution.

with ice-cold enzyme diluent (D) and store on ice.

Calculation
Activity can be calculated by using the following formula :
A OD/min (OD test—OD blank) XVt Xdf

Volume activity (U/ml) = = AOD/minX1.43 X df

20.9X1.0XVs
Weight activity (U/mg) = (U/ml)X1/C

Vt  : Total volume (3.0ml)
Vs : Sample volume (0.1ml)

20.9 : Millimolar extinction coefficient of DCPIP under the assay conditions (cri/micromole)

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

90

Dissolve the enzyme preparation in ice-cold buffer solution (A) (approx. 1.0% solution), dilute to 0.10—0.25U/ml
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Table 1. Effect of Various Chemicals on Diaphorase
[The enzyme dissolved in 0.1M HEPES buffer, pH7.5 (5U/ml) was incubated with each chemical at 25C for

1hr.]
Chemical Conen.(mM) Residual Chemical Concn.(mM) Hesidual
activity(%) activity(%)
None — 100 NaN3 2.0 104 |
‘Metalsat 20  FEDIA 20 105 '
~ MgC,  qo2  OFhenanthroline 20 105 '
~caCe 99  co-Dipyridy _ 2|
 BaOAc, 1o  Borawe 5.0 104 '
CFeCls  4a A 20 105 '
~CoCb 94  NEM 20 106 '
~MnC 55  Hydroxylamine 20 107 ]
oz, 84 Tritonx00 0.10% 109 |
- cdoao, o1 B 0.10% 109 |
NG o1 Tween20 0.10% 116 |
Span 20 0.10% 113 |
Na-Cholate 0.10% 110 |
SDS 0.05% 91 |
MIA 10 104 | DAC 0.05% 110 |
NaF 2.0 105 |

MIA, Monoiodoacetate; EDTA, ethylenediaminetetraacetate; IAA, iodoacetamide; NEM, N-Ethylmaleimide; SDS, sodium
dodecyl sulfate; DAC, Dimethylbenzylalkylammonium chloride

10 100~ 100-

50— 50—

Residual Activity,%
(o))
o
|
Relative Activity, %
Relative Activity, %

0 0 0
0 10 20 6 7 8 9 10 0 10 20 30 40 50 60 70 80

Period (months) pH Temperature, C

Fig.1. Stability (Powder form) Fig.3. pH-Activity Fig.5. Temperature activity
[Kept under dry conditions) 377C, in 0.1M buffer solution; [in 50mM K-Phoshate buffer, pH7.5)
, KPB; A—A, Tris-HCI;
[, Gly-NaOH

100
B 100~ B
= = =
2 2 g
— — — 50—
g g 5o B
kel kel kel
[} 13 [}
jo) jo} jo}
o o o
0 0
2 3 45 6 7 8 9 10 11 12 0 10 20 30 40 50 60 70 80 90
Period (months) pH Temperature, C
Fig.2. Stability (Powder form) Fig.4. pH-Stability Fig.6. Thermal stability
[Kept under dry conditions) 25T, 20hr-treatment with 0.1M buffer 15 min-treatment with 0.1M
solution; O—O, Glycine-HCI; K-Phosphate buffer, pH7.5
A—A Acetate; , KPB; Enzyme concentration : 10 U/ml
@@, Tris-HCI; X—X, Glycine-NaOH
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FEMAIEE (Japanese)

1. JRI8
NADH+H*+DCPIP -2 o NAD* +DCPIP(red)
DCPIP(2,6-dichlorophenol-indophenol) D&t & %
600nMD KN ENEAL TRIET %,

2EHE
TERMHT T1HRIC600nMOEIEE1.0MD S £
BRBE1BM(U)ET S,

3FE
A.  0.2M Tris-HCI#& &%, pH8.0
B. 36mM NADHKAR(FRERS, KAHRT?F)
C. 2.4mM DCPIPXK&®& (7.8mgMDDCPIP
(Mw:326.11) £ 10m D FBK TERET ) (FIkF
BEES))
BERIAHR BRERE TFOHKEG L IEEKTBERL,
AERCEEAIRK(D)T0.10~0.25
U/meICHIRT B,

4.F|E
O T RS EF 2Ny Md=1.0cm)IZ#kY),25CTH
5HEF BT %,
2.4m¢  FREK
0.3m¢  0.2M Tris-HCIfE&E&. pH 8.0 (HZA)
0.1m¢  36mM NADHZK&& (&EFB)
QOBFZBROIMEMATENYy T4 > FICLBR
g, S 5 ABEFHEINET 3,
@DCPIPKER(HIEC)#0. 1M E I Z T E P H I
BRI L 2%,k E MBBICS7CICHIBMI =5
N EET T600nmD L ELEL £ 3~4 ) RECHR
U, Z OHIERRE D & WA HREY =) QIR ED
1k % K & % (ODtest)o
@OFRITODR SRR ERFHIRR(0.5%NDTween20
&5 U HEA),DCPIPAKBREZO0. 1Mz il A, EEER
RICIREET > TN ALY OREELT(LE S
3k & % (ODblank).

55THEX

__ AOD/min (OD test—0D blank)x 3.0(m¢) x & #Rfg =
u/me =

20.9%1.0x0.10(ng)
= A0OD/minX1.43 X FRE=H
U/mg =U/mX1/C
20.9 : DCPIP® X ) EILDFIRFEREL
(cmi/micromole)
1.0 : JXEE((Cm)
C : TAERRS DEERIBE (C mg/me)
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