LED-201

O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

LEUCINE DEHYDROGENASE

from Bacillus sp.”

[

L-Leucine:NAD" oxidoreductase (deaminating) (EC 1. 4. 1. 9)

L-Leucine + NAD* + H,O a -Ketoisocaproate + NHz + NADH + H*

%PARATION and SPECIFICATION

Appearance
Activity

Contaminants

Stabilizers

%PERTIES

Stability
Molecular weight 2
Michaelis constants ?

Structure ?

Inhibitors 2

Optimum pH
Optimum temperature
pH Stability

Thermal stability
Substrate specificity

KPLICATIONS )

This enzyme is useful for enzyme determination of L-leucine and the activity of leucine amino-peptidase.

: Stable at —207C for at least one year
: 245,000
:1.0X10°M (L-Leucine), 3.9X10*M (NAD*), 3.5X 10-M (NADH),

. White amorphous powder, lyophilized
:GradelI 20U/mg-solid or more

(containing approx. 70% of stabilizers)

: Leucylpeptide decomposing enzymes

(Leu-Val)
(Leu-Gly-Gly)
NADH oxidase

<1.0X102%
<1.0X107%%
<1.0X102%

. 2-Mercaptoethanol, L-cysteine, dithiothreitol, ethylenediaminetetraacetate

(Fig.1)

3.1X10“M [a-Ketoisocaproate (a-KIC)] , 2.0X10"'M (NH,)

. 6 subunits per enzyme molecule
:Na,S, Hg**, Cu**, Co**, Mg**, p-chloromercuribenzoate

:10.5—10.8 (L-Leu— a -KIC), 9.4 (a -KIC—L-Leu) (Fig.3)
- above 70T (Fig.4)
:pH 5.5—10.5 (25C, 20hr) (Fig.5)
- below 60C (pH 6.9, 10min) (Fig.6)

:(Table 1)
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KAY

Principle:

L-Leucine+NAD* +H,0 -2ucine defiydrogenase i o1isocaproate + NADH+NH, +H*

The appearance of NADH is measured at 340nm by spectrophotometry.

Unit definition:

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

Method:
Reagents
A. L-Leucine solution : OmM L-leucine in 0.2M glycine-KCI-KOH buffer, pH 10.5 (Prepare freshly)
B. NAD™* solution : 12.5mM (Should be prepared fresh)
C. Enzyme diluent : 26mM K-phosphate buffer, pH 7.2
Procedure
1. Prepare the following reaction mixture in a cuvette (d=1.0cm) Concentration in assay mixture
and equilibrate at 37°C for about 5 minutes. Glycine buffer 0.18 M
3.0ml Substrate solution (A) L-Leucine 18 mM
0.3ml NAD* solution (B) NAD* 1.1mM

2. Add 0.05ml of the enzyme solution* and mix by gentle inversion.

3. Record the increase in optical density at 340nm against water for 2 to 3 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 (C) is added instead of the enzyme solution.

* Dissolve the enzyme preparation in ice-cold enzyme diluent (C) (ca. 5mg/ml) and dilute to 0.25—0.33U/ml

with the same buffer, immediately before assay.

Calculation
Activity can be calculated by using the following formula :
AOD/min (AOD test— AQOD blank) XVt X df
6.22X1.0XVs

Volume activity (U/ml) = = AOD/minX10.77 X df

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

Vt  : Total volume (3.35ml)

Vs . Sample volume (0.05ml)

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

df  : Dilution factor

C : Enzyme concentration in dissolution (c mg/ml)
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Table 1. Substrate Specificity of Leucine dehydrogenase?
Substrate(10mM) Relative activity(%)

Substrate(10mM) Relative activity(%)

j

Relative Activity, %

50—

Residual Activity, %
Residual Activity, %

.

0 10 20 0'8 9 10 11 12 04567 89 1011
Period (months) pH pH
Fig.1. Stability (Powder form) Fig.3. pH-Activity Fig.5. pH-Stability
(kept under dry conditions) O—=0: a-KIC—Leu in 1M ammonium 257C ,20hr-treatment with 50mM
buffer buffer solution:pH4.0-6.0,acetate;
@——@:Leu— a-KIC in 0.2M glycine- pH6.0-8.5,phosphate;pH9.0-11.0,
KOH buffer carbonate:

O——0O:with 0.01% mercaptoethanol
@———@:without mercaptoethanol
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Fig.2. Stability (Powder form) Fig.4. Temperature activity Fig.6. Thermal stability
(kept under dry conditions) O—0O: a-KIC—~Leuin 1.0M 10min-treatment with 50mM phosphate
ammonium buffer pH9.5 buffer,pH6.9

@—@®:Leu— a-KICin0.2M
glycine-KOH buffer
pH10.5
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FEMAIEE (Japanese)

1.5
L_Leucine_l_ NAD++H20 Ieucinedehydrogenasel
a -Ketoisocaproate+NHs+NADH+H*
NADHOD 4 8 & 340nmDIE S EDZEIL TRIET %,

2.EHE
TEEETHEICIvI7OFILONADHEER T
AEEREHR1BA(U)ET B,

3=
A 20mM L-O1 > iEmk (a1 22 220mMICE S
£35120.2M7 ) 2> -KCI-KOH#BE &R (pH10.5)I2
B 3) (FAREEARY)
B. 12.5mM NAD'7K;&%&(FRESY)
BERAR | BRIERETFHKALE25mM K-1) > EEfE
&% pH7.2 CE R (%15mg/me) U, DA E Al
IZEEER T0.25~0.33U/ml_FHIRT 3,

4.FIR
DT RBRISERE * 23 Md=1.0cm)|CFHEL,37°C
THSAREFRINEY %,

3.0m EEAR (A)
0.3m¢ NAD*KAR®& (B)

@EEFRBRO0.05mE RIL, 02X ITIRFE, KEN
RICI7TCICHE SN 1= D FHEETTI40nmD IR
EZE{bE2~37EEEE3 U, Z DHERI S » 515
) DR EZEL %KD 5(A 0D test)o
ERIERICEROICEBRBRORY) ICBRAERR
(25mM K-1) > B&#R1E &R pH7.2)20.05m £ N A, £ &S
RiRICEBIEET-oCIDEN) O EE(LERD
% (A ODblank)o

55tHE
U/me = AOD/min (AOD test—AOD blank) X 3.35(m¢) X & TR {Z =
6.22%1.0X0.05(ml)
= A0OD/minX10.77 X #&IRfE =
U/mg =U/mX1/C
6.22 : NADH® 3 V) EILDFIRFHRE
(cm/micromole)
1.0 : Ji&KR(Ccm)
C D AR DEEZRIEE (c mg/md)
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